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From the Editor-in-Chief

Filling the gap: restoring EMHJ’s public health identity

The Eastern Mediterranean Health Journal, EMHJ, is 20 years 
old this year. What started with a few submissions and two 
issues in 1995 has become a monthly publication with over 
700 submissions a year. From the outset EMHJ’s stated 
aims emphasized a public health scope. However, at a time 
when there were few health/medical journals in the Region 
and limited publication opportunity for researchers in the 
Region, EMHJ sought to encourage all health research 
and provide a venue for researchers to publish their work. 
This EMHJ successfully did but in the process the Journal’s 
public health voice was muted with many of the papers pub-
lished of limited public health or wide regional relevance.

Twenty years later, the landscape of publications in the 
Region has completely changed, necessitating a refocus of 
EMHJ on its original mission. From 17 health and biomedi-
cal journals indexed in the Index Medicus of the Eastern 
Mediterranean Region (IMEMR) there are now over 520 
published in 20 countries of the Region, offering researchers 
greater opportunity for publication in many different fields.

What is still lacking however is a journal that represents 
the regional voice for public health and which offers a 
platform dedicated to raising the profile of public health in 
the Region.

The need for such a platform is evident: public health 
research and information are vital to provide evidence 
to inform the development of public health policies and 
programmes, to keep public health professionals abreast of 
new policies and initiatives in public health, and to allow the 
exchange of ideas and concepts in public health. While the 
Region is quite diverse, there are many commonalities and 
existing commitments to common action making it expedi-
ent to focus on promoting and disseminating public health 
research and knowledge across the Region, and indeed 
beyond.

EMHJ, as one of the few journals in the EMR with 
regional and international reach, is in a position to fill the 
gap, a fact recognized by the new Editorial Board of EMHJ. 
Thus, at its first meeting in March 2013, a key recommen-
dation of the Board was to restore the focus of EMHJ on 
public health.

In the past year the Journal has been more selective in 
what it considers for publication placing emphasis on arti-
cles that focus on public health research and practice. This 
approach is guided by the decision of the Regional Commit-
tee and the regional health priorities it has endorsed, namely 

health systems’ strengthening, maternal, reproductive and 
child health and nutrition, noncommunicable diseases, 
communicable diseases, and emergency preparedness and 
response. At the same time, for research to provide useful 
evidence, it must be sound and credible, therefore more 
rigorous criteria for acceptance have been applied in selec-
tion of papers for publication in EMHJ to ensure they meet 
acceptable standards of scientific rigor and quality.

EMHJ, like all research journals, depends on unsolicited 
submissions, and in order to attract good quality research 
we recognize that researchers need to be confident that 
their papers will be efficiently processed and, if accepted, 
speedily published and widely disseminated. To this end, 
we introduced an online submission and peer review 
system last October to streamline the workflow and have 
succeeded in significantly reducing the lead time from sub-
mission to publication. Moreover, the Journal’s visibility is 
rising. All issues are available and freely accessible on the 
EMHJ website and visits to the site are climbing. Half of the 
top 10 countries accessing the EMHJ website in 2013 were 
from outside the Region, highlighting our international 
reach. EMHJ’s mailing list continues to expand and email 
alerts are sent out to inform readers when the latest issue is 
published. Furthermore, EMHJ is included in numerous 
international and regional bibliographic databases and 
indexes, including Medline/PubMed, and is now covered 
in the Thomson Reuters Web of Science. By 2016, EMHJ 
will have an impact factor, undoubtedly an important 
consideration in a researcher’s decision to publish in a 
given journal.

While research papers are our lifeline, equally impor-
tant is our role to raise awareness of and keep public health 
professionals informed about important public health 
issues and initiatives, especially in relation to the Region. 
We have therefore extended the content of EMHJ to in-
clude invited editorials and reviews, and summary reports 
of important EMRO meetings with other sections under 
consideration, such as policy briefs, and perspectives and 
brief communications for policy-makers and public health 
practitioners to share their experiences.

EMHJ’s focus is firmly back on public health. With a 
mission to contribute to improving health in the Region 
through publishing and publicising high quality public 
health research and information, EMHJ is the public 
health journal of the Region.
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Editorial

Cancer control: a reminder of the need for a 
balanced approach between prevention and 
treatment
Christopher P. Wild 1

The recent World Cancer Report 
2014 highlighted  a number of  criti-
cal points relevant to cancer control, 
encompassing occurrence, causes, 
molecular and cellular mechanisms 
and early detection, prevention and 
treatment of the disease (1). There 
are clear pointers from the body 
of knowledge in this Report which 
should contribute to the evidence base 
for cancer control.

Cancer is a growing problem. The 
GLOBOCAN  estimates  for  2012 
were 14.1 million new cases and 8.2 
million deaths worldwide. However, 
the population demographics of age-
ing and growth will result in around 
40% more new cancer patients annu-
ally by 2025. In the countries of the 
World Health Organization (WHO) 
Eastern Mediterranean Region 
(EMR), the estimated increase is from 
555 000  to 819 000 new cases over 
this period, an increase of 68% in just 
over a decade (2). In terms of disa-
bility-adjusted life years, the low- and 
middle-income countries are already 
heavily affected because the common 
cancers (e.g. liver, stomach, cervix) 
occur at younger ages and have poorer 
survival rates (3,4). Indeed, cancer is 
one of the most common causes of 
death in the Arab world, ranking third 
in Oman, for example (5). There is a 
risk of under-prioritizing cancer, how-
ever, because global burden analyses 
commonly present neoplasms sepa-
rately for each organ, and the result 
is that cancer does not appear in the 

20 most common causes of death in 
EMR (6).

Whilst cancer is a universal 
problem, it is not a uniform one. The 
patterns and related causes differ 
markedly by geographical region and 
level of human development. This het-
erogeneity has important implications. 
For example, chronic infections are 
linked to 1 in 3 cancers in sub-Saharan 
Africa  but only  1  in  30  in Australia 
(7). Clearly this must translate into 
different priorities for national cancer 
control plans. In the EMR countries 
the 5 most common cancers among 
men are lung, bladder, liver, prostate 
and colorectum, and among women 
are breast, colorectum, cervix, ovary 
and non-Hodgkin lymphoma. In con-
trast to men, for whom the incidence 
of these 5 cancers is quite similar, the 
pattern in women is dominated by 
breast  cancer, with 1  in 3 of  all new 
cancers being breast cancer. In ad-
dition, the importance of individual 
cancer sites varies substantially across 
EMR countries, e.g. more than 3-fold 
for cancer of the lung and breast.

It is important to note that the 
above estimates are frequently based 
on limited national data, circumstanc-
es under which it is difficult for coun-
tries to make rational cancer control 
plans. The need to prioritize support 
to population-based cancer registries 
has led the International Agency for 
Research on Cancer and WHO to 
develop the multi-partner project the 
Global Initiative for Cancer Registries 

(8). In the first instance, priority should 
be given to developing high-quality 
cancer registries covering populations 
in defined geographical areas within 
countries (e.g. a district or the capital 
region), rather than attempting to 
implement registration covering the 
entire country. Initiating national can-
cer registration is usually an unrealistic 
prospect in low- and middle-income 
countries; either it is technically un-
feasible or the cost involved greatly 
outweighs the additional benefits ob-
tained from registration of a sample of 
the population (9).

What priorities should be set to 
meet this growing cancer challenge? 
Even in the highest income countries 
the spiralling costs of cancer treat-
ment and care are difficult to sustain. 
In many countries access to therapy 
remains limited and personalized 
medicine is far off. It is implausible 
for the world to treat its way out of 
cancer. A high priority must be placed 
on prevention and early detection of 
the disease, particularly in low and 
middle-income countries.

Identification of risk factors is the 
foundation of cancer prevention, and 
much is already known about this, 
with  typical  estimates of  30%–50% 
of cancers being preventable, based 
on current knowledge (10). The high 
rates of smoking in EMR countries 
only serve to emphasize that the first 
priority must be tobacco control, no-
tably implementation of the WHO 
Framework Convention on Tobacco 

1Director, International Agency for Research on Cancer, Lyon, France.
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Control. Other priorities on a global 
scale include vaccinations against 
human hepatitis B virus and human 
papilloma viruses, limiting excessive 
sun exposure, avoiding occupational 
and environmental carcinogens and 
measures aimed at tackling alcohol 
consumption, obesity and physical 
inactivity (10). Measures to combat 
some Region-specific risks, including 
transmission of hepatitis C virus and 
schistosomiasis, are also important. 
In many instances preventive ac-
tion at the individual level needs to 
be complemented by legislation and 
regulation, as has been demonstrated 
by successes in the case of tobacco 
control (11).

Despite our knowledge about car-
cinogenic risks there remain a number 
of common cancers for which the 
causes are still poorly understood (e.g. 
prostate, pancreas, kidney, brain and 
haematological cancers). Further re-
search here is merited and could make 
use of geographical and temporal vari-
ations in cancer patterns or exposures 
to throw fresh light on risk factors. 
Examples from the EMR countries 
include: the causes of the relatively 
high rates of lymphoma; the impact of 
air pollution from natural as opposed 
to man-made sources; the proportion 
of liver cancer attributable to hepati-
tis B and C; the risks associated with 
waterpipe smoking; and evaluation 
of exposure to depleted uranium. Re-
search studies should seek to utilize 
the exciting new knowledge and as-
sociated laboratory tools developed 
from studying the molecular and cel-
lular underpinnings of cancer towards 
a better understanding of both causes 
and prevention (12).

Tackling questions of diet, obesity 
and physical inactivity should be pri-
orities for countries of EMR. Certainly 
the development of adapted, stand-
ardized dietary surveillance tools to 
study nutritional transitions in these 
countries would provide much-need-
ed support to address the epidemic 

of obesity in both adults and children. 
In addition, the implementation and 
evaluation of programmes and poli-
cies on diet and obesity, adapted to 
the Region, need to be prioritized. The 
etiology of breast cancer, for instance, 
is dominated by risk factors such as 
late childbearing and low parity that 
are related to economic transition and 
that are less amenable to prevention. 
Nevertheless, overweight, obesity and 
lack of physical activity are important 
and avoidable risk factors in post-
menopausal women and should be 
addressed.

The long natural history of cancer 
and identifiable pre-cancerous lesions 
in some tumour types offer opportuni-
ties for secondary cancer prevention 
through early detection, including 
screening. Effective screening depends 
on having a national, organized pro-
gramme. Screening tests, which are 
just one component of a successful 
programme, are available for cancers 
of the cervix, breast, colorectum and 
oral cavity (in high-risk subjects). 
There can be no higher priority for sec-
ondary cancer prevention in the EMR 
than identifying effective approaches 
to the early detection of breast cancer, 
coupled with adequate treatment and 
follow-up care.

There often remain barriers to 
implementation of preventive inter-
ventions, with a gap between dem-
onstration of effectiveness in clinical 
or community-randomized trials and 
implementation in everyday health 
care. Lessons come from cervical and 
breast cancer screening programmes 
in Latin America, which have failed 
to provide tangible benefits despite 
considerable investment (13,14). 
In response, there is a clear need 
for implementation of operational 
research, making good use of pilot 
or demonstration studies, to assess 
the barriers (structural, social, profes-
sional) to successful cancer control 
measures. In addition, interventions 
are often implemented without 

ongoing evaluation. This is a missed 
opportunity. First, because inclusion 
of a research component into a na-
tional programme will provide vital 
information to improve cancer con-
trol programmes; secondly, because 
the cost of research, where national 
programmes are already funded, is 
relatively low; and thirdly, because 
it provides an opportunity to build 
national research capacity in areas 
that are close to policy.

In summary, cancer is a complex 
set of heterogeneous diseases, with 
remarkable variation in distribu-
tion, risk factors, biology, pathology, 
detection, diagnosis and treatment. 
Although important cancer control 
initiatives, particularly in the domain 
of primary prevention, come through 
the WHO Global Action Plan for the 
Prevention and Control of Noncom-
municable Diseases 2013–2020,  the 
requirements for comprehensive 
cancer control in tune with national 
situations and priorities, especially 
in the domain of early detection and 
treatment, demand more focussed in-
puts (15). One has only to look at the 
overwhelming prominence of breast 
cancer in the EMR countries and 
at the need for access to specialized 
tertiary-care centres for cancer therapy 
to realize that a national cancer control 
plan must stretch beyond the core 
elements of the WHO noncommu-
nicable diseases agenda. Only in this 
way will an adequate response emerge 
to reduce the suffering associated with 
cancer worldwide.
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Pesticide exposure as a risk factor for 
lymphoproliferative disorders in adults
E.A. Salem,1 M.M. Hegazy 2 and E.A. El Khouley 3

ABSTRACT In view of the widespread use of pesticides in Egypt and the increasing incidence of leukaemia and 
lymphoma we aimed to assess pesticide exposure and other selected variables as risk factors for lymphoproliferative 
disorders (leukaemia and non-Hodgkin lymphoma). In a hospital-based, retrospective, case–control study in 2011–
2012, adult cases of lymphoproliferative disorders (n = 130) were recruited from outpatient clinics in Menoufia, 
Egypt, while controls (n = 130) were age- and sex-matched fracture patients. Family history of cancer, exposure to 
X-rays, smoking and use of hair dyes were not risk factors for lymphoproliferative disorders in univariate analysis. 
History of exposure to pesticides and HCV infection were significant risk factors for lymphoproliferative disorders 
in multivariate analysis (OR = 2.24; 95% CI: 1.22–4.11 and OR = 2.67; 95% CI: 1.50–4.80 respectively). The risk was 
significant for cases of non-Hodgkin lymphoma but not chronic lymphocytic leukaemia.

1Department of Public Health and Community Medicine; 2Department of Forensic Medicine and Clinical Toxicology; 3Department of Clinical 
Oncology; Faculty of Medicine, University of Menoufiya, Menoufiya, Egypt (Correspondence to E.A. Salem: dr_eman53@yahoo.com).
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ض ملبيدات اهلوام باعتبارها عوامل اختطار الضطرابات التكاثر اللمفاوي لدى البالغني التعرُّ
إيامن سامل، مفرح حجازي، إيناس اخلويل

اخلالصــة: يف ضــوء االســتعامل الواســع النطــاق ملبيــدات اهلــوام يف مــر، ومــع ازدياد معــدالت ابيضــاض الــدم واللمفومــا، اســتهدف الباحثون 
ــاض  ــاوي )االبيض ــر اللمف ــات التكاث ــاة الضطراب ــار منتق ــل اختط ــا عوام ــة باعتباره ــرات متنوع ــع متغ ــوام م ــدات اهل ــرض ملبي ــم التع تقيي
ــي 2012-2011،  ــواهد يف عام ــاالت والش ــفى للح ــى املستش ــز ع ــتعادية ترتك ــة اس ــون دراس ــرى الباحث ــة(، وأج ــا الالهودجكيني واللمفوم
ــة، مــر، مــع 130  ــة يف املنوفي ــادات اخلارجي ــر اللمفــاوي ممــن يراجعــون العي ــات التكاث ــن باضطراب ــة مــن البالغــن املصاب شــملت 130 حال
مــن الشــواهد مــن املــرىض اآلخريــن الذيــن ُيامثلــون احلــاالت مــن حيــث اجلنــس والعمــر. واتضــح للباحثــن أن كاًل مــن الســوابق األرسيــة 
ض لألشــعة الســينية، والتدخــن، واســتخدام أصبغــة الشــعر ليســت مــن عوامــل اختطــار اإلصابــة باضطرابــات  لإلصابــة بالرسطــان، والتعــرُّ
ض ملبيــدات اهلــوام والعــدوى بفــروس االلتهــاب الكبــدي  التكاثــر اللمفــاوي، وذلــك وفــق التحليــل الوحيــد املتغايــرات. أمــا ســوابق التعــرُّ
يس فكانــت مــن عوامــل االختطــار املهّمــة التــي ُيعتــّد هبــا إحصائيــًا الضطرابــات التكاثــر اللمفــاوي وفــق التحليــل املتعــدد املتغايــرات )معــدل 
األرجحيــة 2.24، بفاصلــة ثقــة 95 % مــع تــراُوح النتائــج بــن 1.22 و4.11 بالنســبة للتعــرض ملبيــدات اهلــوام ومعــدل األرجحيــة 2.67 بفاصلــة 
ــا  ــد هب ــة يعت ــار ذا أمهي ــدي يس(. وكان االختط ــاب الكب ــروس االلته ــدوى بف ــبة للع ــن 1.50 و4.80 بالنس ــج ب ــراُوح النتائ ــع تـ ــة 95 % م ثق

ــًا بالنســبة للمفومــا الالهودجكينيــة، ولكنــه ليــس كذلــك بالنســبة لالبيضــاض اللمفــاوي املزمــن. إحصائي

Exposition aux pesticides en tant que facteur de risque des maladies lymphoprolifératives chez l'adulte

RÉSUMÉ Étant donné l'utilisation largement répandue des pesticides en Égypte et l'incidence croissante de la 
leucémie et du lymphome, nous avons tenté d'évaluer l'exposition aux pesticides et d'autres variables sélectionnées 
en tant que facteurs de risque des maladies lymphoprolifératives (leucémie et lymphome non-hodgkinien). Dans 
une étude cas-témoins rétrospective menée en milieu hospitalier en 2011–2012, des adultes atteints de maladies 
lymphoprolifératives (n = 130) ont été recrutés dans des services de consultations externes à Menoufia (Égypte), 
tandis que les témoins appariés pour l'âge et le sexe (n = 130) recrutés souffraient de fractures. Des antécédents 
familiaux de cancer, d'exposition aux rayons-X, de consommation de tabac et d'utilisation de teintures capillaires 
ne constituaient pas des facteurs de risque des maladies lymphoprolifératives selon une analyse univariée. Des 
antécédents d'exposition aux pesticides et d'infection par le virus de l'hépatite C étaient des facteurs de risque 
importants de certaines maladies lymphoprolifératives à l'analyse multivariée (OR = 2,24 ; IC à 95 % : 1,22–4,11 et  
OR = 2,67 ; IC à 95 % : 1,50–4,80 respectivement). Le risque était significatif pour les cas de lymphome non-
hodgkinien mais non significatif pour la leucémie lymphocytaire chronique.
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Introduction

Lymphoproliferative disorders are a 
heterogeneous group of malignant 
clonal proliferations of lymphocytes. 
They include disorders of B-, T- and 
NK-cell lineages all of which are further 
classified as distinct entities including 
chronic lymphocytic leukaemia (CLL), 
non-Hodgkin lymphoma (NHL), 
Hodgkin lymphoma, Waldenström 
macroglobulinaemia and multiple my-
eloma (1). NHL is a heterogeneous 
group of over 20 different B- and T-
cell neoplasms affecting  the  immune/
lymphatic system and arising primarily 
in the lymph nodes (2). Egypt has one 
of the highest incidence of lymphoma in 
the world, mainly NHL, which is higher 
than even the United States of America 
(USA) (2,3) as well as other developed 
nations, where Hodgkin lymphoma are 
more common. In Egypt, NHL is the 
second most common cancer in adults, 
and lymphoma is the most common 
cancer in children (4).

The reasons for the increase in NHL 
are largely unexplained. A known pre-
disposing factor that is strongly associ-
ated with NHL is immunosuppression 
(5). Several other risk factors have been 
identified, including exposure to infec-
tious agents and chemical toxins (6,7). 
Pesticides, which are widely used in 
agriculture, comprise a wide variety of 
chemicals mainly used to control dam-
age to plants from insects (insecticides), 
mould (fungicides) and weeds (her-
bicides). In Egypt, several pesticides 
including organophosphate, carbamate 
and pyrethroid insecticides, fungicides 
and herbicides are commonly used to 
increase agricultural productivity (8). 
Organophosphate pesticides represent 
more than 80% of the total insecticides 
used in Egypt (9). While many pesti-
cides are carcinogenic in animals and 
can act through several mechanisms 
to cause cancer in animals, their role 
in human carcinogenesis remains has 
not been fully clarified (10). A signifi-
cant association between NHL and 

agricultural use of organophosphate 
and carbamate pesticides has been re-
ported in studies from the USA (11), 
Israel (12) and Australia (13). Consid-
ering the widespread use of pesticides 
in Egypt, together with an increasing 
incidence of leukaemia and lymphoma, 
it is important to investigate whether 
there is an association between pesti-
cide exposure and lymphoproliferative 
disorders or not.

This study aimed to assess pesti-
cide exposure as a risk factor for lym-
phoproliferative disorders (leukaemia 
and NHL) in adults and to study the 
possible role of other risk factors for 
leukaemia and NHL in adults, including 
hepatitis C virus (HCV) infection, fam-
ily history of cancer, smoking, exposure 
to X-rays and use of hair dyes.

Methods

This was a hospital-based, retrospective, 
case–control  study carried out  from 1 
April  2011  to 31 October 2012. The 
study was limited to adults as the epide-
miology of childhood lymphoprolifera-
tive disorders differs markedly from that 
of adults regarding specific causes such 
as post-transplantation conditions or 
specific infections such as Epstein-Barr 
virus (14).

Subjects
Patients
Cases of lymphoproliferative disorders 
(n = 130) were recruited during the pe-
riod of the study from patients attending 
outpatient clinics at the department of 
oncology, Menoufia University Hospi-
tal. The Hospital is a tertiary care centre 
for Menoufia Governorate, Egypt and 
these clinics provide outpatient care 
regarding diagnosis and follow up for 
patients with a variety of malignan-
cies of varying acuity levels. Patients 
included in this study were over the 
age of 18 years; 85% of those who were 
approached consented to participate in 
the study. They were diagnosed as CLL 

or NHL after a clear diagnosis which 
was validated by the clinical oncologist 
mainly with the help of the surgeons 
(for biopsy taking), pathologist (for bi-
opsy reading and immuophenotyping), 
clinical pathologist (for laboratory data) 
and radiodiagnosis physician (for imag-
ing). To avoid immunosuppression in 
these patients all cases were selected 
before initiation of chemotherapy. The 
studied cases included 23 cases of CLL 
and 107 cases of NHL.

Diagnostic criteria
The diagnosis of CLL was based on 
the following (15): blood count (for 
presence of lymphocytosis, i.e. median 
values 30–50 × 109 of lymphocytes/L) 
; bone marrow biopsy (bone marrow 
is usually hypercellular but can be 
normocellular; the most characteristic 
feature  is  the presence of at  least 30% 
mature-appearing lymphocytes); im-
munophenotyping (more  than 95% of 
all cases of CLL have a B-cell pheno-
type with monoclonality by light-chain 
restriction); and cytogenetic and mo-
lecular findings (a number of recurrent 
cytogenetic abnormalities have been 
identified in CLL).

Diagnostic evaluation of patients 
with NHL included the following (15): 
history-taking (night sweats, weight 
loss, fever; neurologic, musculoskeletal 
or gastrointestinal symptoms); physi-
cal examination (lymphadenopathy; 
pericardial rub, pleural effusion, breast 
masses; hepatosplenomegaly, bowel 
obstruction, renal mass, and testicular or 
ovarian mass; spinal cord compression); 
biopsy of peripheral lymphadenopa-
thy (excisional biopsy); computerized 
tomography scan of the neck, chest, 
abdomen and pelvis (to detect enlarged 
lymph nodes and hepatosplenomegaly 
and for initial staging and assessment 
of treatment response); bilateral bone 
marrow aspirate and biopsy (trephine 
biopsy should always be carried out if a 
diagnosis of lymphoma is suspected); 
complete blood count (peripheral 
blood lymphocytosis with circulating 
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•	 History of exposure to various envi-
ronmental risk factors, e.g. smoking, 
X-rays, malaria infection, hair dyes.

Serological analysis
Blood samples were taken from par-
ticipants and serological analysis was 
carried out for anti-HVC antibodies 
in serum. Anti-HCV was detected by 
3rd-generation enzyme-linked immu-
nosorbent assay (ELISA) (Innotest kit, 
Innogenetics). This qualitatively deter-
mines  the presence of  antibodies  to 4 
recombinant HCV proteins in serum. 
The test was done at the laboratory of 
the National Liver Institute.

Statistical analysis
The results were collected, tabulated and 
statistically analysed using SPSS statis-
tical  package,  version 11. The data  are 
presented as descriptive statistics and 
the chi-squared test was done to study 
the association between qualitative vari-
ables, with Fisher exact test done when 
more than 25% of the cells contained an 
expected count < 5. A stepwise logistic re-
gression analysis was done to determine 
the adjusted odds  ratio (OR) and 95% 
confidence interval (CI) for the different 
risk factors and malignancy. P value < 0.05 
was considered statistically significant.

Results

Background data
The mean age of patients with lym-
phoproliferative  disorders  was  46.9 
years, and for those with NHL the 
mean age was 47.5 years. There were 
more males than females among 
the  cases  (59.2%  versus  40.8%)  and 
a high proportion lived in rural areas 
(60.8%). One-third worked as  farmers 
(32.3%). Table 1 shows that there were 
no statistically significant differences 
between patients with lymphoprolif-
erative disorders and controls regarding 
age, sex, residence, level of education 
and occupation (P > 0.05). Most of the 
females among the cases and controls 
were housewives.

malignant cells is common in low-grade 
lymphoma); general chemistry panel 
(including determination of lactate 
dehydrogenase level, which is manda-
tory); HBV and HCV panels (espe-
cially in patients anticipated to receive 
monoclonal  antibody  therapy and/or 
chemotherapy); and HIV testing (for 
association).

Controls
An equal number of adult controls (n 
= 130) were  recruited, matched  to  the 
cases according to age and sex. The cri-
teria for selection were being physically 
and mentally capable of participating 
and free from cancer and lymphad-
enopathy on clinical examination. They 
were sampled from among all patients 
of the department of orthopaedics, Me-
noufia University Hospital who were 
arriving with fractures after accidents; 
88% of  the eligible controls who were 
contacted agreed to participate in the 
study. They would be representative of 
the source population of the cases by 
region, since both the oncology and or-
thopaedic departments of the hospital 
serve patients from the same area. On 
the other hand, the risk of exposure to 
pesticides and to fractures are very likely 
to be independent. 

Verbal informed consent was ob-
tained from all participants in the study. 
Ethical approval to perform the study 
was obtained from the ethics committee 
in the Faculty of Medicine, University of 
Menoufia and the management board 
of the hospital.

Data collection
All cases and controls were given a ques-
tionnaire and serological analysis.

Questionnaire
Questionnaires have been used success-
fully to assess chronic pesticide exposure 
among farmers, farm workers and the 
general population, as long-lived bio-
logical markers are not available (16). 
A predesigned questionnaire was pre-
pared and validated by the researchers 

and was pilot tested on 15 patients and 
15 controls (out of the participants) at 
the Hospital to test reliability. Modi-
fications were made according to the 
results obtained. The questionnaire 
was administered to all participants in a 
face-to-face interview that lasted 20–30 
minutes. The interview was conducted 
at the hospital by the researchers and 
2 well-trained nurses from the hospital 
who were blind to the study groups. In 
order to avoid recall bias that occurred 
after diagnosis of the cases and to allow 
a minimum latency period, a period of 1 
year before the reference date (date of 
diagnosis) for both cases and controls 
was used as the duration of recorded 
exposure.
The questionnaire included the follow-
ing items:

•	 Sociodemographic data (age, sex, 
residence, marital status, level of edu-
cation, and occupation). Occupation 
was defined as ever held the occupa-
tion if respondents worked for at least 
1 year in that occupation.

•	 Family history of malignancies in any 
first-degree relatives, if it could be ac-
curately recalled by the participants.

•	 History of exposure to pesticides 
(yes/no):  types of pesticides (to as-
sist participants in recalling the pesti-
cides used, a list of the most common 
brand names was provided); dura-
tion of exposure to pesticides; appli-
cation method used most often; and 
use of protective equipment. In this 
study, the term pesticide referred pri-
marily to herbicides, insecticides and 
fungicides, which are the commonest 
types used in Egypt. The duration of 
pesticide use was categorized into 2 
groups based on the median years of 
exposure among subjects who used 
insecticides (≤ 5 and > 5 years). In-
formation on habits such as changing 
clothes before entering the house, 
smoking and eating during applica-
tion of pesticides and accidents (e.g. 
accidental poisoning) were recorded. 
Non-occupational use of pesticides 
(home, garden) was also included.
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Risk factors for all 
lymphoproliferative disorders

A history of exposure to pesticides was 
reported by 38.5% of patients with lym-
phoproliferative disorders compared 
with 26.2% of  controls  and  this was a 
significant difference (χ2  =  4.50, P < 
0.05). Of those exposed to pesticides, 
significantly more of the cases of lym-
phoproliferative disorders had a long 
duration of exposure (> 5 years) than 
the controls (86.0% versus 64.7%) (χ2 = 
4.10, P < 0.05) (Table 2). No statistically 
significant differences were found be-
tween patients with lymphoproliferative 
disorders and controls regarding types 
of pesticide exposure, the main crops 
sprayed, use of protective measures, 
and history of regular use of household 
insecticides (P > 0.05) (Table 2).

Regarding other risk factors, infec-
tion with HCV was significantly associ-
ated with lymphoproliferative disorders 

(39.2% of  cases  versus 21.5% of  con-
trols) (χ2 = 9.62, P < 0.01). None of the 
other studied variables—family history 
of cancer, exposure  to X-rays,  smoking 
and use of hair dyes—were found to 
be risk factors for lymphoproliferative 
disorders (P > 0.05) (Table 3).

History of exposure to pesticides 
and HCV infection were still signifi-
cantly associated with lymphoprolifera-
tive disorders after adjustment for age, 
sex  and  residence  (OR  =  2.24;  95% 
CI: 1.22–4.11 and OR = 2.67; 95% CI: 
1.50–4.80 respectively) (Table 4).

Risk factors for non-Hodgkin 
lymphoma
Similar results were found when analys-
ing the cases of NHL separately. A sig-
nificant association was shown between 
NHL and a history of exposure to 
pesticides (41.1% of cases versus 26.2% 
of controls) (χ2 = 5.95, P < 0.05) and be-
tween NHL and HCV infection (40.2% 

of cases versus 21.5% of controls) (χ2 = 
9.73, P < 0.01) (Table 5). These associa-
tions were retained after adjustment for 
age, sex and residence (OR = 2.46; 95% 
CI: 1.31–6.63) for exposure to pesticides 
and (OR = 2.78; 95% CI: 1.51–5.14 for 
HCV infection) (Table 6).

Risk factors for leukaemia
No significant association was found 
with history of exposure to pesticides 
nor with HCV infection when analysing 
the cases of CLL separately (P > 0.05) 
(Table 7). Also, neither family history of 
cancer nor history of smoking were risk 
factors for CLL (P > 0.05).

Discussion

The etiology of NHL and leukaemia is 
still largely unknown, but exposure to 
chemicals, in particular pesticides, has 
been suggested to be a risk factor (17).

Table 1 Sociodemographic data of the studied patients with lymphoproliferative disorders (LPD) and controls

Sociodemographic data LPD cases
(n = 130)

Controls
(n = 130)

Total
(n = 260)

Test of 
significance

P-value

Age (years)

Mean (SD) 46.9 (10.9) 48.3 (9.8) 47.6 (10.3) t = 1.11 > 0.05

Range 23–74 26–71 23–74

No. % No. % No. %

Sex

Male 77 59.2 81 62.3 158 60.8 > 0.05

Female 53 40.8 49 37.7 102 39.2

Residence

Urban 51 39.2 46 35.4 97 37.3 χ2 = 0.41 > 0.05

Rural 79 60.8 84 64.6 163 62.7

Marital status

Never married 14 10.8 11 8.5 25 9.6 χ2 = 0.39 > 0.05

Ever married 116 89.2 119 91.5 224 86.2

Education level

Illiterate 44 33.8 42 32.3 86 33.1

Primary education 43 33.1 45 34.6 88 33.8 χ2 = 1.22 > 0.05

Secondary education 32 24.6 36 27.7 68 26.2

University and above 11 8.5 7 5.4 18 6.9

Occupation

Farmer 42 32.3 29 22.3 71 27.3 χ2 = 3.27 > 0.05

Non-farmer 88 67.7 101 77.7 189 72.7

SD = standard deviation.
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The mean age of patients with 
lymphoproliferative disorders in the 
present  study was  46.9  years  (47.5 
years among NHL patients). These 
results are similar to observations in 
previous studies of NHL in Egypt 
(18,19) and in Turkey (20). The 
male: female ratio in lymphoprolifera-
tive disorder cases was 1.45:1 (1.43:1 
among NHL patients). This male 
predominance could be explained 
by men’s greater exposure to the en-
vironmental risk factors at work. The 
reported male:female ratio among 
NHL cases varies around the world, 
but  is  consistently greater  than 1.  In 
the USA,  it  is  approximately  (1.6:1) 
and in some countries it is greater than 
2:1 (19).

Residence in rural areas was pre-
dominant among  the cases (60.8%). 
This could be explained by the fact 
that the department of oncology at 
Menoufia University Hospital serves 
mainly patients coming from the 
Delta region of Elyot, which has more 
rural than urban areas. This contrast 
with a previous study conducted at the 

National Cancer Institute in Cairo, 
the capital city of Egypt (18), as cases 
were mainly coming from Cairo, Giza, 
and Alexandria Governorates, which 
have more urban than rural areas.

In the present study, farmers 
showed a higher risk of lymphopro-
liferative disorders compared with 
all other occupations (32.3% of  lym-
phoproliferative disorder cases were 
farmers  versus  22.3%  of  controls), 
although the difference did not reach 
statistical significance. Attention has 
focused on farmers in studies of ma-
lignant lymphoma because they ex-
perience certain exposures, including 
exposure to zoonoses, pesticides and 
other chemicals such as fertilizers and 
solvents (21). Our finding was con-
sistent with similar studies in Spain 
(22), France (23) and Sweden (24).

Exposure to pesticides in this 
study was significantly associated with 
lymphoproliferative disorders in the 
multivariate analysis. This risk was 
increased with duration of exposure 
to pesticides > 5 years. A significant 

association was reported for NHL 
patients in univariate and multivariate 
analysis (OR = 2.46). The mechanism 
of pesticide-induced carcinogenicity is 
still unclear. It has been suggested that 
alteration of immune function (25) or 
genetic factors (6,26) may be respon-
sible for the carcinogenesis associ-
ated with exposure to some pesticides. 
Also in Egypt, Loffredo et al. found 
that cases of NHL showed a signifi-
cantly higher frequency of exposure 
to organophosphate insecticides than 
did controls (OR = 2.5) (27). Similar 
results were also obtained in a study in 
the Islamic Republic of Iran in which 
the authors concluded that persons 
with exposure to any pesticide had 
increased risk of NHL than controls 
(OR = 3.9) (10). However, another 
large study In the USA of pesticide 
exposure did not find any association 
between organophosphate use and 
NHL (28). It may be that different 
organophosphate pesticides have dif-
ferent effects, but unfortunately we 
had did not have sufficient numbers 
of subjects to analyse specific types 

Table 2 Distribution of patients with lymphoproliferative disorders (LPD) and controls regarding history of exposure to 
pesticides

Risk factor LPD cases
(n = 130)

Controls
(n = 130)

χ2 P-value

No. % No. %

History of exposure to pesticides

Yes 50 38.5 34 26.2 4.50
< 0.05

No 80 61.5 96 73.8

If yes:

Duration of exposure to pesticides (years) (n = 50) (n = 34)

≤ 5 7 14.0 12 35.3 4.10 < 0.05

> 5 43 86.0 22 64.7

Used protective measures

Always 2 4.0 2 5.9

Sometimes 3 6.0 4 11.8 1.09 > 0.05

Never 45 90.0 28 82.4

Type of pesticide

Crop insecticide 29 58.0 22 62.9 2.27 > 0.05

Herbicide 10 20.0 6 17.2

Fungicide 7 14.0 2 5.7

Home pesticide 4 8.0 4 14.3
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of organophosphates. Another study, 
in Sweden, found no significant as-
sociations between NHL and either 
organochlorine or organophosphate 
insecticides (29).

No significant association was ob-
served in this study between the CLL 
and history of exposure to pesticides 
in agriculture. This could be due to the 
small number of leukaemia patients 
in the sample (n = 23). A study con-
ducted in Greece found an association 
of pesticide exposure with leukaemia 
(OR= 2.14) (30). Similar results were 
obtained from 6 European countries, 
which found that the risk of CLL was 

elevated among those ever exposed 
to  inorganic (OR = 1.6) and organic 
pesticides  (OR = 1.5). CLL  risk was 
highest amongst those ever exposed 
to organophosphates (OR = 2.7) (31).

In our study, infection with HCV 
was associated with an increased risk 
of developing lymphoproliferative 
disorders in multivariate analysis, after 
adjustment for age, sex, residence and 
history of exposure to pesticides (OR 
= 2.67). Also, HCV was found to be a 
risk factor for NHL in the multivariate 
analysis (OR = 2.78). However, no 
significant association was found be-
tween HCV infection and CLL, which 

again could be due to the small num-
ber of leukaemia patients.

A significant association between 
HCV infection and NHL was pre-
viously observed in Egypt (18) and 
in British Columbia, Canada (32). 
This association had been hypoth-
esized to be due to the persistence of 
chronic HCV in lymphocytes along 
with the involvement of genetic and 
environmental factors (33). Possible 
mechanisms for malignant transfor-
mation include clonal proliferation 
of B-cells, inhibition of apoptotic cell 
death or both (34). Polymorphisms in 
the oxidative stress regulatory enzyme 
genes GPX1 and MPO may influence 
NHL risk in HCV-infected Egyptian 
patients (35).

In contrast, other studies, con-
ducted in France (36), Canada (37) 
and India (38,39), found no or weak 
association between HCV infection 
and subtypes of NHL. These studies 
were limited by small sample sizes and 

Table 3 Distribution of patients with lymphoproliferative disorders (LPD) and controls regarding the studied risk factors

Studied risk factor LPD cases
(n = 130)

Controls
(n = 130)

χ2 P-value

No. % No. %

Anti-HCV

+ve 51 39.2 28 21.5 9.62 < 0.01

–ve 79 60.8 102 78.5

Family history of cancer (in 1st-degree 
relatives)

Yes 32 24.6 21 16.2 2.87 > 0.05

No 98 75.4 109 83.8

Type of relatives’ cancer

Lymphoheamapoietic malignancies 5 3.8 1 0.8 > 0.05

Other 27 20.8 20 15.4 0.60

History of exposure to X-rays

Yes 42 32.3 50 38.5 1.07 > 0.05

No 88 67.7 80 61.5

History of smoking

Yes 51 39.2 44 33.8 0.81 > 0.05

No 79 60.8 86 66.2

History of using hair dyes

Yes 12 9.2 9 6.9 0.47 > 0.05

No 118 90.8 121 93.1

HCV = hepatitis C virus.

Table 4 Logistic regression model for the most relevant risk factors for 
lymphoproliferative disorders

Studied risk factor ORa (95% CI) P-value

History of exposure to pesticides 2.24 (1.22–4.11) < 0.05

HCV infection 2.67 (1.50–4.80) < 0.01
aAdjusted for age, sex and residence. Variables included in logistic regression were exposure to pesticides and 
HCV infection. 
HCV = hepatitis C virus; OR = odds ratio; CI = confidence interval.
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hence lacked adequate power, or had 
study populations with a low preva-
lence of HCV carriage, and hence have 
only been able to identify a weak as-
sociation. It is also possible that there 
may be a geographical variations in 
the association, with co-factors such 
as geographical differences in viral 
genotype, population genetics or en-
vironmental factors underlying the 
differences between studies.

In our study, we observed that the 
risk of having lymphoproliferative 
disorders was greater with HCV infec-
tion (OR = 2.67) than with pesticides 
exposure (OR= 2.24). This might be 
explained by the high prevalence of 
HCV infection in Egypt. The Egypt 
Demographic and Health Survey 2008 
concluded that Egypt has the highest 
prevalence of HCV in the world, esti-
mated nationally at 14.7% (40).

In this study, family history of can-
cer in a first-degree relative and type of 
relatives' cancer showed no significant 
association with lymphoproliferative 
disorders. This could be because the 

information on family history was self-
reported and may therefore be inaccu-
rate. This result disagrees with studies 
in Italy (41) and the USA (42), which 
reported a significant association be-
tween lymphoproliferative disorders 
and family history of malignancies in 
first-degree relatives (OR = 1.6 and 2.2 
respectively).

A history of smoking was not found 
to be risk factor for lymphoprolifera-
tive disorders in our study. Similar re-
sults have been reported in the United 
Kingdom (43) and the USA (44). In 
contrast to our results, a significant 
association between tobacco smoke 
and lymphoid neoplasms has been 
reported in Italy (45) and the USA 
(46), but these studies were unable to 
show a dose–response  relationship, 
leaving limited support for a causal 
association.

In the present study, no signifi-
cant association was found between 
lymphoproliferative disorders and his-
tory of using hair dyes. In contrast, a 
study conducted in Europe found a 

Table 5 Distribution of patients with non-Hodgkin lymphoma (NHL) and controls regarding history of exposure to pesticides 
in agriculture and their seroprevalence of anti-HCV

Risk factor NHL cases
(n = 107)

Controls
(n = 130)

χ2 P-value

No. % No. %

History of exposure to pesticides in 
agriculture

Yes 44 41.1 34 26.2 5.95 < 0.05

No 63 58.9 96 73.8

Anti-HCV

+ve 43 40.2 28 21.5 9.73 < 0.01

ve 64 59.8 102 78.5

HCV = hepatitis C virus.

significant association between the use 
of hair dyes and lymphoid neoplasms 
(OR = 1.19), as hair dye formulations 
have long been known to contain mu-
tagenic chemicals (47). This difference 
in the results between the studies could 
be explained by the fact that 60.8% of 
our patients were resident in rural areas 
where the frequent use of hair dyes is 
not a common practice.

This study also showed no signifi-
cant association between lymphopro-
liferative disorders and history of 
exposure to X-rays, which could be due 
to  the  fact  that exposure  to X-rays  is 
mainly a risk factor for leukaemia, and 
cases of CLL accounted only about 
one-fifth of our total sample (23/130). 
A similar finding was reported in the 
USA (48).

One of the limitations of the cur-
rent study was that pesticide exposure 
was self-reported by the participants 
and this might bias the results. Also, the 
small sample size of CLL cases might 
lead to inaccurate results regarding risk 
factors  for  leukaemia. Case–control 
studies are prone to bias, especially 
selection, recall and inter-interviewer 
bias, even though measures were taken 
to minimize this, as described earlier. A 
final limitation of our study was the use 
of simple regression analysis instead of 
conditional regression analysis. How-
ever, we kept the stratum sizes large to 
minimize this effect.

Table 6 Logistic regression model for the most relevant risk factors for non-
Hodgkin lymphoma

Risk factor ORa (95% CI) P-value

Exposure to pesticides in agriculture 2.46 (1.31–6.63) < 0.01

HCV infection 2.78 (1.51–5.14) < 0.01
aAdjusted for age, sex and residence. Variables included in logistic regression were HCV and history of exposure 
to pesticides. 
HCV = hepatitis C virus; OR = odds ratio; CI = confidence interval.
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Table 7 Distribution of patients with chronic lymphocytic leukaemia (CLL) and controls regarding history of exposure to 
pesticides in agriculture and their seroprevalence of anti-HCV

Risk factor CLL cases
(n = 23)

Controls
(n = 130)

χ2 P-value

No. % No. %

History of exposure to pesticides

Yes 6 26.1 34 26.2 0.00 > 0.05

No 17 73.9 96 73.8

Anti-HCV

+ve 8 34.8 28 21.5 1.91 > 0.05

–ve 15 65.2 102 78.5

HCV = hepatitis C virus.

In conclusion, pesticide exposure 
and HCV infection were found to 
be risk factors for lymphoprolifera-
tive disorders, including NHL but not 
leukaemia, in adults. This risk was 

greatest when the duration of expo-
sure to pesticides was greater than 5 
years. More research on a large scale 
is needed, integrating various types of 
studies, such as surveillance for type 

pesticide product use, development 
and application of new biomarkers 
for pesticide exposure and subtypes 
of NHL.
Competing interests: None declared.
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Detection and genotyping of human papillomavirus 
in breast cancer tissues from Iraqi patients
S.H.M. Ali,1 N.A.S. Al-Alwan 2 and S.H.M. Al-Alwany 1

ABSTRACT Studies have suggested a possible link between breast cancer pathogenesis and human papillomavirus 
(HPV) infection. This study in Iraq used in situ hybridization to detect the frequency and genotyping of HPV in 
tissue specimens from 129 patients diagnosed with malignant breast cancer, 24 with benign breast tumours and 
20 healthy controls. In the breast cancer group, cocktail HPV genotypes were detected in 60 (46.5%) archived 
tissue blocks. Of these, genotypes 16 (55.5%), 18 (58.4%), 31 (65.0%) and 33 (26.6%) were detected. Mixed HPV 
genotypes 16 + 18, 16 + 18 + 31, 16 + 18 + 33, 18 + 33, 16 + 31 and 18 + 31 were found in 5.0%, 25.0%, 8.3%, 7.7%, 10.0% 
and 13.3% of cancer cases respectively. Only 3 benign breast tumour tissues (12.5%) and none of the healthy breast 
tissue specimens were HPV-DNA-positive. The detection of high-oncogenic HPV genotypes in patients with 
breast cancer supports the hypothesis of an etiologic role for the virus in breast cancer development.
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كشف فريوس الورم احلليمي البرشي وحتديد أنامطه اجلينية يف أنسجة رسطان الثدي لدى مريضات عراقيات
سعد عيل، ندى العلوان، شاكر العلواين

اخلالصــة: أشــارت الدراســات إىل احتــامل وجــود ارتبــاط بــن مســببات رسطــان الثــدي وبــن العــدوى بفــروس الــورم احلليمــي البــرشي. 
وقــد اســتخدم الباحثــون يف هــذه الدراســة التهجــن يف املوضــع لكشــف التكــرار والنمــط اجلينــي لفــروس الــورم احلليمــي البــرشي يف عّينــات 
َص لدهيــا ورم ســليم يف الثــدي و20  َص لدهيــا رسطــان خبيــث يف الثــدي، إىل جانــب 24 مريضــة ُشــخِّ نســيجية أخــذت مــن 129 مريضــة ُشــخِّ
ــورم احلليمــي  ــدي أنامطــًا مزجيــة مــن فــروس ال ــات برسطــان الث ــق املصاب ــدى فري ــون ل ســيدة كشــواهد يتمتعــن بالصحــة. وكشــف الباحث
البــرشي يف 60 قطعــة نســيجية حمفوظــة )46.5 %(. ومــن بــن هــذه القطــع النســيجية كشــف الباحثــون النمــط اجلينــي 16 يف )55.5 %(، والنمــط 
اجلينــي 18 يف )58.4 %(، والنمــط اجلينــي 31 يف )65.0 %(، والنمــط اجلينــي 33 يف )26.6 %( مــن احلــاالت. كــام وجــد بــن حــاالت الرسطــان 
أنــامط جينيــة مزجيــة لفــروس الــورم احلليمــي البــرشي 16+18 يف %5 مــن احلــاالت، و16+18+31 يف 25.0 % مــن احلــاالت، و16+18+33 يف 8.3 % 
ــن  ــان ومل تك ــة بالرسط ــاالت املصاب ــن احل ــاالت و18+31 يف 13.3 % م ــن احل ــاالت و16+31 يف 10 % م ــن احل ــاالت، و18+33 يف 6.7 % م ــن احل م
ســوى 3 عينــات مــن نســيج الثــدي املصابــة بــورم ســليم إجيابيــة لَِدَنــا فــروس الــورم احلليمــي البــرشي )12.5 %(، ومل يكــن هنــاك أي عينــة مــن 
نســج الثــدي الســليمة إجيابيــة لــه. إن كشــف األنــامط اجلينيــة لفــروس الــورم احلليمــي البــرشي ذات التوليــد العــايل للــورم لــدى مريضــات 

برسطــان الثــدي يدعــم نظريــة أداء الفــروس لــدور َسـَبـــبي يف إحــداث رسطــان الثــدي.

Détection et génotypage du papillomavirus humain dans les tissus mammaires cancéreux de patientes  en Iraq

RÉSUMÉ Des études ont suggéré qu'un lien était possible entre la pathogénèse du cancer du sein et l'infection à 
papillomavirus humain. L'étude menée en Iraq a utilisé la méthode d'hybridation in situ pour déterminer la fréquence 
du papillomavirus humain et pour son génotypage dans les échantillons de tissus prélevés auprès de 129 patientes 
ayant reçu un diagnostic de cancer du sein malin, de 24 patientes porteuses d'une tumeur du sein bénigne et de 20 
femmes témoins en bonne santé. Dans le groupe des patientes atteintes d'un cancer du sein, différents génotypes de 
papillomavirus humain ont été détectés dans 60 échantillons de tissus conservés (46,5 %). Parmi ceux-ci, on peut citer les 
génotypes 16 (55,5 %), 18 (58,4 %), 31 (65,0 %) et 33 (26,6 %). Les associations de génotypes de papillomavirus humain 16 + 18,  
16 + 18 + 31, 16 + 18 + 33, 18 + 31, 16 + 31 et 18 + 33 ont été observées chez 5,0 %, 25,0 %, 8,3 %, 6,7 %, 10,0 % et 13,3% 
des cas de cancer respectivement. Seuls trois échantillons de tissu mammaire tumoral bénin (12,5 %) étaient positifs 
pour l'ADN de papillomavirus humain tandis qu’aucun échantillon de tissu mammaire sain ne l’était. La détection 
de génotypes du papillomavirus humain hautement oncogènes chez les patientes atteintes de cancer du sein vient 
appuyer l'hypothèse du rôle étiologique du virus dans l'apparition d'un cancer du sein.
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Introduction

Breast carcinoma is the common-
est malignancy among women in 
developed and developing countries 
including Iraq (1,2). Local studies in 
Iraq have demonstrated that most 
breast cancer patients present in ad-
vanced stages with a likely prevalence 
of more aggressive tumour forms 
(3,4). Many risk factors have been 
associated with breast cancer devel-
opment and progression including a 
possible viral etiology (5). Previous 
studies have demonstrated the pres-
ence of high-risk human papillomavi-
rus (HPV) genotypes 16, 18 and 33 in 
breast cancer specimens from diverse 
populations around the world (6–8). 
Nevertheless, a definitive relationship 
between human breast cancer and 
HPV infection has not yet been deter-
mined (9). There is a need to obtain 
additional evidence in order to assess 
the possibility of breast cancer preven-
tion using HPV vaccines.

High-risk HPV encodes a series of 
proteins, some of which have oncogenic 
potential (10). The biology of HPV in 
breast cancer is almost identical to that 
in cervical cancer, although a signifi-
cantly higher viral load is evident in the 
latter (10). It has been observed that the 
presence of HPV in breast cancer was 
associated with the detectable expres-
sion of the HPV E6 oncogenic protein 
and  the  p16(INKa4)  protein, which 
is an indicator of E7-mediated inacti-
vation of  the p110(Rb) protein (11). 
The present study represents the first 
of its kind in Iraq to explore a possible 
etiological association between high 
oncogenic-risk HPV types and breast 
cancer.

Methods

Tissue samples
This retrospective study used 173 select-
ed formalin-fixed, paraffin-embedded 
blocks from breast tissue samples from 

129 patients with breast  carcinomas 
(100 cases of ductal mammary carci-
noma not otherwise specified, 17 cases 
of lobular carcinoma, 5 cases of mixed 
ductal and lobular carcinoma and 7 
cases of medullary carcinoma) and 24 
patients with benign epithelial mam-
mary lesions. A further 20 blocks from 
samples from normal breast tissues 
were labelled as a control group (i.e. 
normal healthy breast tissues). The age 
range of the patients was 16–72 years. 
The specimens were collected dur-
ing  the period 2008–11  from major 
hospitals and private laboratories in 
the mid-Euphrates governorates of 
Iraq including Babylon, Kerrbla, Al-
Najaf, Al-Qadiyisia and Al-Muthana. 
The diagnoses were based on the re-
corded pathological reports of the 
corresponding patients.

Laboratory methods
Thick-tissue  sections  (4 mm) were 
prepared and stuck onto positively 
charged slides. An in situ hybridization 
(ISH) detection system (Zytovision 
GmbH) was used to target DNA 
sequences in tissue specimens using 
digoxigenin-labelled cocktail HPV-
DNA probes for a wide range of 
high-risk HPV genotypes including 
genotypes 16,  18,  31,  33,  35,  45,  51 
and 82. The ISH signals were detected 
as red discolouration at the site of se-
quence complementarity as nuclear 
signals by proper use of the Zytovision 
system.

Another ISH detection system 
(Maxim Biotech Inc.) was used to 
target DNA sequences using a bioti-
nylated long DNA probe for HPV 
genotypes 16, 18, 31 and 33  in  tissue 
specimens. The methods were con-
ducted according to the instructions of 
the manufacturing company. Positive 
reactions were performed by replacing 
the probe with a biotinylated house-
keeping gene probe. For the negative 
control, all reagents were added except 
the diluted probe. Proper use of this 
ISH detection system gives an intense 

blue signal at specific sites of the hy-
bridization probe in positive test tis-
sues (according to the specification of 
the second differential kit which gave 
the blue colour). The signal was evalu-
ated under  light microscopy using × 
100 lens for counting the positive cells. 
The ISH results were given percentage 
scores based on positive signals and 
number of cells that gave these signals.

Analysis
Positive  cells  were  counted  in  10 
different fields of  100  cells  for  each 
sample and the average percentage 
of positive  cells within  the 10 fields 
was determined. Cases were assigned 
to one of the following percentage 
score categories: 1%–25% (score 1), 
26%–50% (score 2) or > 50% (score 
3) (12). The chi-squared test was used 
to detect the significance between 
groups. The statistical analysis was 
done using SPSS program, version 
17,  and differences were  considered 
significant when P < 0.05 (13).

Results

Detection and genotyping of 
HPV
Table  1  shows  the  positive  results 
of the HPV-DNA ISH detection; 
60/129 breast  cancer  cases  (46.5%; 
95% CI: 37.9%–55.1%) revealed posi-
tive red signals. In the benign tumour 
group 3/24 (12.5%) revealed positive 
red signals. None of the healthy breast 
tissues presented positive signals for 
the HPV ISH test. Of the positive 
cases, 31/60 (51.7%) breast cancer tis-
sues had score 3 (> 50% positive cells), 
while  2/24  (66.7%) benign  tumour 
tissues had score 3.

The microscopic appearance of 
generic HPV-positive ISH red signals 
in breast cancer and healthy tissues are 
illustrated  in Figure 1. The  signals of 
ISH for genotyping HPV were detected 
as blue nuclear signals at the sites of 
sequence-complementarities (Table 
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with HPV types 18 + 31 (33.3%). A 
significant difference in the rates of co-
infection by high-risk HPV genotypes 
was observed between the benign and 
malignant breast tissue groups (P < 
0.05).

Discussion

The majority of molecular events 
in the genesis of breast cancer are 
unknown. However, initial studies 
have reported an association of breast 
cancers with cervical intraepithelial 
neoplasia-III-like lesions (14).

High oncogenic-risk HPV geno-
types such as HPV 16, 18, 31 and 33 
were detected in cases of breast cancer 
in this study. Despite great variability 
in the HPV detection rates worldwide, 
the majority of HPV types detected 
are of the high oncogenic-risk group 
(HPV genotypes  16 +  18)  (15). It 
has been reported that the association 
of high oncogenic-risk HPV types is 
stronger in invasive breast carcino-
mas, indicating a possible relationship 
with the pathology and grade of the 
disease (16).

The transmission route of HPV 
detected in breast cancer is unclear. 

2 and Figure 2). Table 2 shows that 
in breast cancer cases the frequency 
of  HPV  genotype  33  (12.4%)  was 
significantly  lower  than genotype 31, 
which was the most frequent genotype 
(30.2%). The  distribution  of  HPV-
DNA genotypes in the malignant tu-
mour group were as  follows: HPV 16 
(25.6%), HPV 18  (27.1%), HPV 31 
(30.2%) and HPV 33 (12.4%). These 
results demonstrate that HPV genotype 
31 occurred at a higher rate than other 
genotypes. The total positive cases in 
the table refer to positive cases that may 
have more than one genotype of HPV.

Tables  3  and  4  show  the  rates 
of co-infection with multiple HPV 

genotypes in patients with benign and 
malignant breast tumours. Among the 
60 samples in the malignant group 
positive for HPV, the highest per-
centage of co-infection with multiple 
high-risk of HPV genotypes 16 + 18 + 
31 was found in 15 (25.0%) cases. Co-
infection with other high-risk HPV 
genotypes in the malignanat group 
were as follows: HPV 16 +18 (5.0%), 
HPV 16 + 18 + 33 (8.3%), HPV 18 + 
33 (6.7%), HPV 16 + 31 (10.0%) and 
HPV 18 + 31 (13.3%). Positive signals 
indicating high-risk HPV infection 
were  found  in 3/24 (12.5%) benign 
breast tumour tissues, among which 
1 case  showed mixed HPV  infection 

Table 1 Frequency distribution of human papillomavirus (HPV) DNA signal scoring from samples of malignant breast cancer, 
benign breast tumour and normal healthy breast tissues

HPV signal scoring Malignant breast tumour group Benign breast tumour group Healthy breast group

No. % No. % No. %

Signal

 Negative 69 53.5 21 87.5 20 100.0

 Positivea 60 46.5 3 12.5 0 0.0

 Total 129 100.0 24 100.0 20 100.0

Scoresb

 1 9/60 15.0 0/3 0.0 0/0 0.0

 2 20/60 33.3 1/3 33.3 0/0 0.0

 3 31/60 51.7 2/3 66.7 0/0 0.0

Mean rankc  95.6  67.1  55.5
aMann–Whitney test for difference in mean rank comparing: all 3 study groups (P < 0.001); benign tumour versus healthy groups (P = 0.11); malignant tumour versus 
healthy groups (P < 0.001); malignant versus benign tumour groups (P = 0.004). Kruskal–Wallis test for difference in signal scoring comparing: malignant versus 
benign tumour groups for HPV-positive cases (P = 0.52). Healthy controls were not compared because all were HPV negative. 
bScore 1: 1%–25%; score 2: 26%–50%; score 3: > 50%.  
cIndicates significant differences in rates of positivity of HPV detection compared with ranks of HPV detection rates in the groups showing benign tumours and healthy 
breast tissues.

Figure 1 Microscopic appearance of generic HPV-positive in situ hybridization 
red signals in epithelial breast tissues. A = malignant tumour (HPV positive); B = 
healthy breast (HPV negative)

A B
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Two independent studies suggested 
a  possible  haematogenic  and/or 
lymphatic transfer of the virus from 
one organ to another (17). Investiga-
tors revealed the presence of HPV in 

nipple secretions, suggesting that HPV 
may transfer in a retrograde fashion 
from the nipple via the areola, lactif-
erous ducts and sinuses (18). In the 
present  study,  generic/cocktail  high 

oncogenic-risk types were detected in 
46.5% of  cases. The  reported preva-
lence of HPV infection in breast cancer 
tissues shows a great variation world-
wide, ranging from 0% to 86% (19,20). 
Demographic features and genetic 
background might contribute to the 
global geographical differences of 
HPV prevalence in breast carcinoma 
tissues. Nevertheless, other reasons 
for the different results reported in 
the literature may be attributable to 
the variation in the numbers of tested 
samples and sensitivity of the technical 
methods used in evaluation including 
the primer sets (21).

It has been reported that viri-
ons are shed from desquamating 
keratinocytes (the target cells from 
HPV infections) and high-risk HPVs 
can be transmitted by close human 
non-sexual contact (22). Accord-
ingly, we speculate that HPVs may be 
transmitted by hand from the female 
perineum to the breast which might 
occur during showering or bathing. It 
has been well documented as well that 
hormonal factors (oestrogen and its 
derivatives) are known to be involved 
in breast carcinogenesis (23) and that 
oestrogen receptor-positive breast 
carcinomas are more sensitive to ta-
moxifen. The presence of oestrogen 
or progesterone receptors was not 
related to HPV detection in breast 
carcinomas (24).

The origin of breast cancer remains 
multifactorial. If HPV is considered 
to play an etiological role in breast 
cancer development, as in cervical 
carcinogenesis, it would be reasonable 
to expect that it would be possible 
to detect the virus at an early stage 
of the disease, and that HPV would 
be found at least in some normal tis-
sues (9). The fact that we did not find 
viral DNA in healthy breast specimens 
could support, to a certain extent, the 
hypothesis that the virus might play a 
role in the etiology of breast cancer in 
only a subpopulation of patients. On 
the other hand, it is logical to believe 

 

E 

D 

F 

C 

B A 

Table 2 Frequency of positive specific human papillomavirus (HPV) genotypes 
from samples of malignant breast cancer tissues 

Genotype Malignant tumour group
(n = 129)

No. %a 95% CI

31 39 30.2 22.3–38.1

18 35 27.1 19.4–34.8

16 33 25.6 18.1–33.1

33 16 12.4 6.7–18.1
aFriedman test comparing genotypes (P < 0.001). 
CI = confidence interval for prevalence.

Figure 2 Microscopic appearance of human papillomavirus (HPV)-positive in situ 
hybridization signals of epithelial breast tumour. A = malignant tumour (HPV 16 
positive); B = malignant tumour (HPV 18 positive); C = malignant tumour (HPV 
31 positive); D = healthy breast (HPV negative); E = malignant tumour (HPV 33 
positive); F = healthy breast (HPV negative)
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that the presence of high-risk types of 
HPV alone is not sufficient to imple-
ment the full process of tumourigen-
esis and that further changes would 
accumulate over time in a stepwise 
manner to cause the disease. This pos-
sible mechanism suggests a need for 

Table 3 Combined human papillomavirus (HPV) genotypes among positive-HPV cases from samples of malignant breast 
cancer and benign breast tumour tissues 

Genotypes Malignant breast tumour group
(n = 60)

Benign breast tumour group
(n = 3)

No. % No. %

Single genotype 17 28.3 2 66.7

Combined (multi) genotypes 43 71.7 1 33.3a

aKruskal Wallis test comparing benign and malignant cancer groups for the presence of co-infection by high-risk HPV genotypes (P < 0.05).

further studies with larger cohorts of 
patients. Adding other investigations 
and methods to test for E6 and E7 on-
cogenes and other transforming genes 
would be mandatory to determine 
clearly the exact role of those viruses 
in the genesis of breast lesions (9,21).

The detection of high oncogenic 
HPV genotypes in patients with breast 
cancer requires prompt action to con-
trol the spread of that sexually transmit-
ted infection among the Iraqi general 
population.
Competing interests: None declared.

Table 4 Frequency of human papillomavirus (HPV)-genotype combinations among samples of HPV-positive malignant breast 
cancer and benign breast tumour tissues

Genotypes Malignant breast tumour group
(n = 43)

Benign breast tumour group
(n = 1)

No. % No. %

16 + 18 3 7.0 0 0.0

16 + 31 6 14.0 0 0.0

16 + 33 2 4.7 0 0.0

18 + 31 8 18.6 1 100.0

18 + 33 4 9.3 0 0.0

16 + 18 + 31 15 34.9 0 0.0

16 + 18 + 33 5 11.6 0 0.0
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Use of human surplus biospecimens in research: a 
survey from a cancer centre
M. Al-Hussaini 1 and A. Abu-Hmaidan 2

ABSTRACT Little is known about the public’s views on the use of human biospecimens for research in the Eastern 
Mediterranean Region. A study at a cancer centre in Amman, Jordan, assessed patients’ perceptions about the use 
of blood and tissue samples obtained during clinical care and the use of these in research. A self-administered 
questionnaire was distributed to a sample of 205 adult cancer patients. Almost all patients (98.0%) accepted the use 
of their surplus blood samples and archived tissue in research if they consented, with about one-third requesting 
a specific opt-in consent. Most patients (82.9%) also agreed to donate a blood sample for research purposes only, 
84.9% were interested to know the results of that research, but with a specific opt-in consent, and 81.0% accepted 
sending their samples to research laboratories abroad, even without specific consent. Patients’ views on the 
potential use of the surplus biospecimens in research were largely concordant with the international literature.
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استخدام العينات البيولوجية البرشية الفائضة عن احلاجة يف البحوث: مسح مستمد من مركز للرسطان
ميساء احلسيني، عميد أبو محيدان

ــد  ــط. وق ــم رشق املتوس ــوث يف إقلي ــة يف البح ــة البرشي ــات البيولوجي ــتخدام العين ــن اس ــاس ع ــول آراء الن ــا ح ــي معارفن ــٌة ه ــة: قليل اخلالص
ن، األردن، لتقييــم إدراك املــرىض الســتخدام الــدم والعينــات النســيجية التــي يتــم احلصــول  أجريــت هــذه الدراســة يف مركــز للرسطــان يف عــامَّ
عليهــا خــالل الرعايــة الرسيريــة واســتخدام ذلــك يف البحــوث، وذلــك مــن خــالل اســتبيان ذايت تــم توزيعــه عــى عّينــة تضــم 205 مــن مــرىض 
الرسطــان البالغــن. وافــق مجيــع املــرىض تقريبــًا )98.0 % منهــم( عــى اســتخدام مــا يفيــض عــن احلاجــة مــن عينــات الــدم والنــامذج النســجية 
املحفوظــة، يف البحــوث إذا مــا طلــب الباحثــون موافقتهــم عــى ذلــك، كــام أن مــا يقــرب مــن الثلــث طلبــوا نمطــًا نوعيــًا مــن املوافقــة املقيَّــدة. 
كــام وافــق معظــم املــرىض )82.9 % منهــم( عــى التــرع بعينــات الــدم ألغــراض البحــوث فقــط، وكان 84.9 % منهــم مهتمــن بمعرفــة نتائــج 
تلــك البحــوث، ولكــن مــع موافقــة مقيَّــدة، بينــام وافــق 81.0 % منهــم عــى إرســال العينــات املأخــوذة منهــم إىل خمتــرات خــارج البــالد، حتــى 
بــدون موافقــة خاصــة منهــم. وقــد تبــّن أن وجهــات نظــر املــرىض حــول االســتخدام املحتمــل للعينــات البيولوجيــة الفائضــة عــن احلاجــة يف 

البحــوث تتوافــق مــع مــا هــو منشــور عــى الصعيــد الــدويل.

Utilisation d'échantillons biologiques humains excédentaires en recherche : une enquête dans un centre 
anticancer

RÉSUMÉ Il existe peu d'informations sur l'opinion du public quant à l'utilisation d'échantillons biologiques 
humains pour la recherche dans la Région de la Méditerranée orientale. Une étude menée dans un centre 
anticancer à Amman (Jordanie) a évalué les perceptions des patients concernant l'utilisation des échantillons de 
sang et de tissu recueillis pendant des soins cliniques et leur utilisation pour la recherche. Un autoquestionnaire 
a été distribué à un échantillon de 205 patients adultes atteints de cancer. Presque tous les patients (98,0 %) 
acceptaient l'utilisation des échantillons de sang et de tissus excédentaires conservés pour la recherche, après 
leur consentement, et environ un tiers exigeait une demande de consentement spécifique. La plupart des patients 
(82,9 %) consentaient également à faire un don de sang à des fins de recherche uniquement, tandis que 84,9 % 
souhaitaient connaître les résultats de cette recherche après un consentement spécifique, et 81,0 % acceptaient 
que leurs échantillons soient envoyés à des laboratoires de recherche à l'étranger, même sans consentement 
spécifique. Le point de vue des patients sur l'utilisation potentielle des échantillons biologiques excédentaires 
pour la recherche concordait en grande partie avec les points de vue présentés dans la littérature internationale.
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Introduction

Human biospecimens constitute a valu-
able resource for different types of basic 
and clinical research (1), and surplus 
blood and archived tissue samples are 
useful for teaching, audit and quality 
control in laboratories (2). However, 
when the primary purpose of biospeci-
men collection and tissue archiving is 
clinical care, patients are generally not 
informed of the potential use of leftover 
biospecimens in research, and specific 
consent addressing this issue may not 
have been obtained at the time of 
specimen collection. Although policies, 
frameworks and legislations regulating 
the use of biospecimens in research 
have been introduced in many countries 
to overcome potential conflicts (3–8), 
such regulations are generally lacking in 
developing countries (9). Internation-
ally unified guidelines regulating the use 
of biospecimens in research are urgently 
needed (10).

A search of the medical literature 
revealed a scarcity of publications in 
which public or patients’ views on 
the use of human biospecimens for 
research have been evaluated in the Re-
gion. Most Saudi patients surveyed in 
one centre agreed to the use of leftover 
samples  in research, without (49%) or 
with (37%) consent, with only 14% ob-
jecting (11). Many Egyptians surveyed 
did not favour the donation of blood 
samples for research and were hesitant 
to have their blood samples donated 
for genetic research or exported outside 
the Arab region for research purposes 
(12). In a study from Morocco, incon-
sistencies were found between labora-
tories in obtaining informed consent 
from patients when using their sam-
ples in research (13). More recently 
Ahram et al. explored the attitude of 
a large cohort (> 3000) of Jordanians 
towards biobanks, a concept which was 
positively accepted by a majority of 
respondents (14).

At the King Hussein Cancer Cen-
tre in Amman, Jordan, tissue paraffin 

blocks are archived at the pathology 
department almost exclusively for clini-
cal care, while blood samples and other 
biological specimens are disposed of 
once the requested test is completed. 
Lately an apparent increase in the use 
of archived tissue and other surplus 
biospecimens in research has been 
noted. Although a national clinical re-
search law came into effect a few years 
ago (15), nationwide regulation on 
the use of surplus biospecimens is still 
lacking. The local institutional review 
board/ethics committee tries to oper-
ate in accordance with international 
regulations. It demands anonymiza-
tion, or at least coding of specimens, 
before granting approval for their use 
in research. For any prospective col-
lection of blood or tissue specimens 
primarily  for  research purposes, and/
or when sending specimens for exter-
nal laboratories for further testing is 
part of a collaborative national/inter-
national research, obtaining specific 
consent from the concerned patients 
is mandated.

The views of our patients on the 
potential use of their specimens in re-
search have never been studied. Our 
aim was 3-fold: to assess patients’ 
awareness about the final destina-
tion of blood specimens and tissues 
obtained during the course of clinical 
care, once this is completed; to explore 
patients’ perceptions and any potential 
obstacles to the use of surplus blood 
and archived tissue in research; and to 
compare the results with the interna-
tional literature.

Methods

Sample
This was a cross-sectional study over 
a 2-week period  (3 April  to 14 April 
2010). All patients attending  the adult 
chemotherapy outpatient clinic at 
King Hussein Cancer Centre were 
approached and those who agreed to 
participate in the study were recruited 

and asked to give informed consent. 
The questionnaire was anonymous, so 
that identifiers such as names, hospital 
numbers or national identity numbers 
were not collected.

Data collection
A questionnaire was developed by the 
investigators in English. It consisted of 
31 questions divided  into 5 parts: de-
mographic data (4 questions); patients’ 
previous experience of medical research 
(6 questions); assessment of patients’ 
awareness of the destination of surplus 
blood (5 questions) and tissue speci-
mens (8 questions) acquired during 
the course of routine clinical care; and 
patients’ perceptions on the potential 
use of biospecimens in research, the 
ownership, the need and preferred type 
of consent, and any possible obstacles to 
the use of those specimens in research 
(8 questions).

Arabic translation was performed 
by one of the investigators (A.A.H.) and 
was reviewed by the other investigator 
(M.A.H.). Research assistants were 
recruited from the School of Pharmacy 
at the University of Jordan and were 
trained in fundamental research eth-
ics and on use of the questionnaire. 
After obtaining the institutional review 
board approval, a pilot phase was car-
ried out in which the questionnaire 
was distributed to 20 adult patients at-
tending the chemotherapy outpatient 
clinic.

Data analysis
The participants’ demographic data 
and their responses to the question-
naire are presented as total counts 
and percentages. The participants’ re-
sponses regarding donating and using 
their biospecimens in research were 
correlated with their demographic 
data and any previous participation 
in research using the chi-squared and 
Fisher exact tests. A significant P-value 
was determined at ≤ 0.05. All analyses 
were performed using SAS, version 
9.1.
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after they had been removed for diag-
nostic purposes, half  the patients (104, 
50.7%) knew that the laboratory doctor 
(pathologist) was the physician who 
examined the tissue. 

Participants listed self-education 
through active searches in various avail-
able media (magazines, Internet, etc.), 
or through their previous experience, as 
the main sources of knowledge. Surpris-
ingly, only 5.4% of participants consid-
ered the medical team as the source 
of information about blood samples 
and 7.4% about  tissue  samples. When 
several potential uses of surplus blood 
and archived tissue specimens were 
listed, comparable results were obtained 

Results

Patients’ background 
characteristics
The questionnaire was distributed to 
205 participants (Table 1). There were 
55  (26.8%) males  and  137  (66.8%) 
females (missing data on 13 cases). The 
age  ranged between 19  and 80  years 
old,  with  a mean  of  48.5  years. The 
majority were of Jordanian nationality 
and resident in the capital city, Amman 
(66.3%).

Participation in medical 
research
The first question explored any previ-
ous participation in medical research. 
A  total  of  48  patients  (23.4%)  had 
participated in medical research, only 
7 of whom (14.6%) had participated 
previously in studies in which dona-
tion of blood samples or examination 
of tissue biopsies were requested. More 
than two-thirds of patients (147, 71.7%) 
had never participated previously in 
any medical research, since 93 of them 
(59.2%) had never been approached by 
researchers. Humanitarian reasons such 
as helping other cancer patients  and/
or benefiting society were listed as the 
main motivations for participation by 
25/48 (52.1%) and 133/147 (90.5%) 
participants with and without previous 
research enrolment respectively.

Patients’ perceptions about 
use of biosamples
The destination of the surplus blood 
samples withdrawn during routine clini-
cal care was reasonably predicted. Of 
the  participants  83  (40.5%)  thought 
that blood was disposed of immediately 
once the requested clinical tests were 
completed. The rest, however, did not 
have a clear idea about the destination 
of the surplus blood (Table 2). Compa-
rable results were obtained for leftover/
excess tissue samples; only 23.9% were 
aware that the tissue blocks would rou-
tinely  be  archived  in  the  pathology/
laboratory department at the Centre. 

Indeed,  a  similar percentage (23.4%) 
thought that all tissue samples would 
be disposed of after the diagnosis was 
completed (Table 2).

The majority of participants  (171, 
83.3%) declared  that  the physician or 
another member of the treating medical 
team had actually explained the proce-
dure involving a tissue biopsy/resection 
and the indications for performing this 
procedure. However, 149 (72.7%) con-
firmed that the procedural informed 
consent did not include any informa-
tion about what happens to the tissue 
samples once diagnosis is completed.

When they were asked who they 
thought examined the tissue specimens 

Table 1 Demographic data of participants and previous experience in research 
(n = 205)

Variable No. %

Sex

Male 55 26.8

Female 137 66.8

Not stated 13 6.3

Education level

Illiterate 10 4.9

High school 91 44.3

College 34 16.6

University 51 24.9

Postgraduate studies 9 4.4

Not stated 10 4.9

Marital status

Married 160 78.0

Single 15 7.3

Divorced 9 4.4

Widowed 10 4.9

Not stated 11 5.4

Nationality

Jordanian 178 86.8

Non-Jordanian 9 4.4

Not stated 18 8.8

Place of residence in Jordan (n = 178)

Amman 118 66.3

Outside Amman 60 33.7

Previous participation in medical research

Yes 48 23.4

No 147 71.7

Not stated 10 1.9
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in  both  cases:  139  (67.8%)  and  138 
(67.3%) patients  agreed on using  the 
surplus blood and archived tissue speci-
mens respectively in medical research 
(Table 2).

Patients’ perceptions of the 
ownership of biosamples
The last part of the questionnaire fo-
cused on assessing patients’ percep-
tions of the ownership of their samples 
and potential obstacles that might face 
researchers when dealing with bio-
specimens in research. The majority of 
patients believed that ownership lies 
within the framework of the medical 
body; 81 (39.5%), 34 (16.6%) and 14 
(6.8%) believed that the hospital,  labo-
ratory or surgeon owned the specimens, 
respectively. Only 55 (26.8%) believed 
that the patient owned the specimens 
and  21  (10.2%)  did  not  know  who 
claimed ownership. Most of the patients 
(196,  95.6%)  showed  no  interest  in 
retrieving  the blood/tissue  specimens 
once clinical care was completed.

Interestingly, 170 (82.9%) patients 
were willing to donate a blood sample 
primarily for research purposes, even if 
this was not driven by medical care. An 
explanatory note in this section of the 

questionnaire clearly stated that blood 
and tissue samples were not exhausted 
completely during the routine clinical 
work-up, and that tissue specimens 
were archived in the pathology depart-
ment. The overwhelming majority (201, 
98.0%) accepted  for  their  surplus/ar-
chived samples to be used in research if 
they consented, and most patients (166, 
81.0%) would consent to sending their 
samples for analysis to external interna-
tional laboratories. Many participants 
(174, 84.9%), however, were interested 
in knowing the results of the research 
tests on their specimens.

Patients wish to give consent
Two-thirds  (139,  67.8%) did not  re-
quest to be consented each time their 
samples were used in research, i.e. agreed 
on a general opt-in approach. Patients 
who wanted to know the results of the 
research tests were significantly more 
inclined to require their consent being 
secured each time prior to using their 
samples (P = 0.02) (Table 3), whereas 
those who did not object to their sample 
being sent to other laboratories were 
significantly less likely to request their 
consent being secured prior to any re-
search study (P = 0.05) (Table 3).

The impact of demographic vari-
ables (age, sex and level of education) 
and prior participation in research were 
tested against the patients’ willingness 
to donate blood samples for research (P 
= 0.90, 0.91, 0.94 and 0.87 respectively) 
and their attitudes to use of leftover 
samples in research (P = 0.80, 0.33, 0.59 
and 0.27 respectively), the need to be 
consented each time leftover specimens 
are used (P = 0.17, 0.33, 0.067 and 0.68 
respectively) and sending exporting 
biospecimens abroad to international 
laboratories (P  = 0.36, 0.59, 0.04 and 
0.40 respectively). None of the variables 
showed statistically significant results, 
except for education, which tended to 
affect the decision regarding the need to 
be consented each time specimens were 
used for research as well as accepting the 
export of specimens abroad.

Discussion

Our study offers an insight into the 
views of this sample of patients on the 
use of surplus blood and archived tis-
sue specimens in research. The great 
majority of participants accepted the 
use of leftover samples in research if 
they have consented. Patents’ age, sex, 

Table 2 Patients’ perceptions about the destination and potential use of surplus blood and tissue samples taken in routine 
clinical care (n = 205)

Itema Blood samples Tissue samples

No. % No. %

What do you think happens to the leftover tissue?

Thrown away immediately after the procedure 83 40.5 48 23.4

Used to teach medical students about disease 56 27.3 70 34.1

Used to test new drugs 25 12.2 44 21.5

Preserved and kept (archived) 21 10.2 49 23.9

Don’t know 35 17.1 31 15.1

If you were to decide on what happens to the leftover tissue, which of 
the following would you agree to?

Teaching medical students 141 68.8 129 62.9

Medical research 139 67.8 138 67.3

Diagnosing other diseases 106 51.7 86 42.0

Training doctors 78 38.0 78 38.0

Calibration of medical devices 62 30.2 58 28.3
aPatients could choose more than 1 response per question.
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educational level and previous partici-
pation in research did not significantly 
affect their acceptance. The findings in 
our study are in accordance with other 
studies reported in the international 
literature (16–18). In other published 
studies agreement on the use of tissue 
in research was shown to be unaffected 
by patients’ demographic characteris-
tics or ethnicity and whether they were 
diseased or not (17,19).

Respect for autonomy of research 
participants is the cornerstone of 
research ethics. Obtaining informed 
consent guarantees patients’ auton-
omy. Whether an opt-in or opt-out, 
general or specific, consent is needed 
in biospecimen research is still being 
debated. A study on cancer patients 
in The Netherlands indicated that less 
than 5% of  surveyed colon and breast 
carcinoma patients declined using their 
tissue in research. More patients (60%) 
preferred an opt-out plus approach, in 
which active verbal information about 
the possibility to opt-out with all future 
research on their tissue was preferred 
to a one  time general consent (11%) 
(20). A focus group survey of the Japa-
nese public indicated diverse attitudes 
towards the use of archived samples in 
research without consent. Their views 
ranged from a positive approval of the 
use of samples without prior consent, 
to reluctance to accept, to requesting a 

non-specific prior notice, up to wishing 
to have the power to opt-out and insist-
ence on individual informed consent 
(21). A majority of Scottish people 
surveyed were positive about leftover 
blood being collected and stored for 
future research use, but they preferred 
an option for an open-ended consent 
(22). These same views were shared 
by a group of Finnish people surveyed 
(23). On the other hand, a Swedish 
study investigating public opinion on 
the use of biospecimens showed that 
the majority were willing to donate 
a sample for storage in biobanks for 
future research under a one-time gen-
eral consent, subject to approval by 
ethics committees (24). Most of our 
participants indicated that they did not 
need to consent each time their sam-
ples were used in research if an initial 
consent at the time of collection of 
the samples was secured, i.e. they were 
satisfied with a general opt-in consent. 
Interestingly; these views were similar 
to what was reported by Ahram et al. 
in Jordan, in which 90% of the general 
population preferred an opt-in type of 
consent, more commonly of a general 
(75.2%) rather than a specific (16.9%) 
type (14). This gives credibility to our 
study since, although our sample was 
smaller and addressed the views of 
patients only, the conclusions were 
similar in both studies.

Ownership of the samples removed 
at the time of routine clinical care is an-
other controversial point, with many hot 
debates between researchers, ethicists 
and the public, sometimes culminating 
in lawsuits (25). Ownership implies not 
only the physical possession of samples, 
but also the right to any potential ben-
efits including financial gains and intel-
lectual property. Ownership should be 
differentiated from custody, whereby 
specimens are held under the guardian-
ship of the custodian, who might not 
be able to gain the rights to benefits. In 
a survey of post-surgery patients in the 
United Kingdom (UK) they listed the 
hospital  (29.1%),  the patient  (23.2%) 
or the pathology department (19.7%) as 
the owner of the samples (26); 15.0% be-
lieved that nobody can claim ownership 
rights, in accordance with the updated 
version of the Human Tissue Act in UK 
(27,28). The majority of our surveyed 
participants thought that the various rep-
resentatives of the medical body, i.e. the 
hospital, the pathology department and/
or the surgeon, had this ownership rights 
and only  10.2%  thought  that  nobody 
should claim ownership. Although this 
is marginally less than the 15% reported 
by Bryant et al. (26), the difference could 
be explained on the basis of increased 
public awareness in the UK following 
adverse publicity in 2000 about tissue 
retention, for which public campaigns 
and legal inquiries were launched, and 
which has resulted in the amendments 
made to the Human Tissue Act (29).

Some limitations of the current study 
include the small number of participants 
recruited from a single institution. In ad-
dition, not all questionnaire items were 
completed by all patients. Despite this, 
the current study sheds light on the 
perception of our patients about the 
potential use of leftover biospecimens 
in research. Several recommendations 
emerged, including the need to update 
the Centre’s procedural consent to in-
clude a clear statement on the potential 
use of archived tissue material in research, 
where an opt-in or opt-in plus approach 

Table 3 Patients’ interest in knowing the results of research with biosamples and 
their willingness for samples to be sent to foreign institutions: correlation with 
their wish to give informed consent

Item Total Wish to give informed consent

Yes No

No. % %

Interested to know results

Yes 174 35.5 64.5

No 31 13.3 86.7

χ2 = 5.73, df = 1, P = 0.02

Willing for samples to be sent to 
foreign institutions

Yes 166 29.0 71.0

No 39 45.9 54.1

χ2 = 3.96, df = 1, P = 0.05
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Smokeless tobacco consumption in a multi-ethnic 
community in Pakistan: a cross-sectional study
S.M. Abbas,1 A.Y. Alam,2 M. Usman 1 and K. Siddiqi 3

ABSTRACT Smokeless tobacco is commonly used in south Asia. In addition to causing oral and pharyngeal 
cancers, its harmful effects are comparable to smoking tobacco. A cross-sectional survey with systematic sampling 
was conducted in 2010–2011 to investigate smokeless tobacco use in a multi-ethnic, semi-urban population in 
Islamabad, Pakistan (n = 2030). The prevalence of smokeless tobacco use was 16.0% (21.6% among males and 
8.8% among females); 51.7% of smokeless tobacco users were also cigarette smokers. The rate of smokeless 
tobacco use was comparatively high among Pakhtun males (38.2%) and Sindhi females (22.4%). The associations 
between smokeless tobacco use and ethnicity, age group, income level and cigarette smoking were statistically 
significant among male smokeless tobacco users. Of the sample 41.4% (840/2030) had inadequate knowledge 
about the health problems associated with smokeless tobacco. Appropriate interventions are needed to raise 
awareness of the health risks and to prevent smokeless tobacco use.
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استهالك التبغ بدون تدخني يف جمتمع متعدد اإلثنيات يف باكستان: دراسة مستعرضة
سيد مسلم عباس، عيل ياور علم، حممد عثامن، كامران صديقي

اخلالصــة: يشــيع اســتخدام التبــغ بــدون تدخــن يف جنــوب آســيا. وهــو باإلضافــة إىل أنــه يســبب رسطــان الفــم والبلعــوم، فــإن آثــاره الضــارة 
يمكــن مقارنتهــا مــع تعاطــي التبــغ بالتدخــن. وقــد أجــرى الباحثــون دراســة مســتعرضة بأخــذ عينــات منهجيــة يف العامــن 2010-2011 ملعرفــة 
مــدى اســتخدام التبــغ بــدون تدخــن يف جمموعــة ســكانية شــبه حرضيــة ومتعــددة اإلثنيــات يف إســالم آبــاد، باكســتان، وبلــغ عــدد العينــات 2030 
عينــة. واتضــح للباحثــن أن معــدل انتشــار اســتخدام التبــغ بــدون تدخــن قــد بلــغ 16.0 % )21.6 % بــن الذكــور و8.8 % بــن اإلنــاث(، كــام أن 
51.7 % ممــن يســتخدم التبــغ بــدون تدخــن كانــوا يدخنــون الســجائر. وقــد كان معــدل اســتخدام التبــغ بــدون تدخــن مرتفعــًا لــدى ذكــور باختــون 

)38.2 %(، ولــدى إنــاث الســند )22.4 %( مقارنــة مــع غرهــم. وقــد كان هنــاك تراُبــط ُيعتــدُّ بــه إحصائيــًا بــن اســتخدام التبــغ بــدون تدخــن وبــن 
اإلثنيــة، والفئــة العمريــة، ومســتوى الدخــل، وتدخــن الســجائر وذلــك بــن مــن يســتخدم التبــغ بــدون تدخــن مــن الذكــور. وكان 41.4 % مــن 
العينــة )840 فــردًا مــن بــن 2030 فــردًا( ال يمتلكــون معــارف كافيــة عــن املشــكالت الصحيــة التــي تتـــرابط مــع اســتخدام التبــغ بــدون تدخــن. 

ومتــس احلاجــة إىل تدخــالت مالئمــة لرفــع مســتوى الوعــي حــول املخاطــر الصحيــة وللوقايــة مــن اســتخدام التبــغ بــدون تدخــن.

Consommation de tabac sans fumée dans une communauté pluriethnique au Pakistan : une étude transversale

RÉSUMÉ La consommation de tabac sans fumée est courante en Asie du Sud. Outre les cancers de la cavité buccale 
et du pharynx, ses effets nocifs sont comparables à ceux de la consommation de tabac à fumer. Une enquête 
transversale à partir d'un échantillonnage systématique (n = 2030) a été menée en 2010 et 2011 afin d'évaluer la 
consommation de tabac sans fumée dans une population semi-urbaine et pluriethnique à Islamabad (Pakistan). 
La prévalence de la consommation de tabac sans fumée était de 16,0 % (21,6 % chez les hommes et 8,8 % chez les 
femmes) ; 51,7 % des consommateurs de tabac sans fumée étaient aussi des fumeurs de cigarettes. Le pourcentage 
de consommation de tabac sans fumée était comparativement élevé chez les hommes pachtounes (38,2 %) et les 
femmes sindhies (22,4 %). Les associations entre la consommation de tabac sans fumée, le groupe ethnique, la 
tranche d'âge, le niveau de revenu et la consommation de cigarettes étaient statistiquement significatives chez les 
consommateurs de tabac sans fumée de sexe masculin. Au sein de l'échantillon, 41,4 % (840/2030) possédaient 
des connaissances insuffisantes sur les problèmes de santé liés au tabac sans fumée. Des interventions appropriées 
sont nécessaires pour sensibiliser aux risques sanitaires et prévenir la consommation de tabac sans fumée.
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Introduction

Smokeless tobacco products, which 
are not burnt but are utilized orally 
or nasally, have been used in differ-
ent countries for centuries and are 
accessible in many different forms 
(1,2). The prevalence of smokeless 
tobacco consumption varies across 
and within different countries, depend-
ing on factors such as socioeconomic 
status, ethnic origin, sex and age (1,3). 
These products are most commonly 
used by south Asian communities, in 
which around one-third of tobacco 
is consumed in smokeless form (2). 
Smokeless tobacco consumption is 
a threat to public health. It is associ-
ated with oropharyngeal, laryngeal, 
oesophageal and pancreatic cancers, 
cardiovascular diseases, adverse out-
comes of pregnancy and dental disease 
(4). Furthermore, studies indicate that 
the use of smokeless tobacco products 
appears to be increasing, particularly 
among the younger age groups (5–7).

The consumption of smokeless to-
bacco products in low- and middle-in-
come countries is of particular concern 
because the products are manufactured 
and sold without proper regulation and 
are often consumed with other carcino-
genic substances (2). In Pakistan, a low-
income country, smokeless tobacco is 
consumed mainly in the form of naswar 
(tobacco flavoured with cardamom 
and menthol) (2), paan or betel quid 
(containing tobacco, lime, areca nut 
and other flavourings) (8). Despite its 
widespread use in Pakistan, little em-
pirical research has been carried out 
on the prevalence and determinants 
of smokeless tobacco consumption. 
Studies about the association of use of 
smokeless tobacco and other substanc-
es, such as areca nut, with head and 
neck and oral cancers have been con-
ducted in certain regions of Pakistan, 
often with a small sample size (8–14). 
Similarly, a study in Karachi reported a 
16% prevalence of  smokeless  tobacco 
use among 772 adolescent high-school 

males (10). The prevalence of smoke-
less tobacco use among various eth-
nic groups and their knowledge and 
perceptions concerning to its health 
implications is not known. We inves-
tigated these factors in a semi-urban 
population in Nurpur Shahan in the 
outskirts of Islamabad. The population 
is  approximately 14 000,  consisting of 
people who are migrants from all prov-
inces and represent different ethnic 
groups and sociocultural backgrounds

Methods

A cross-sectional survey with system-
atic random sampling was conducted 
from January 2010 to January 2011. We 
measured self-reported use of smoke-
less tobacco, types of products used and 
individuals’ perceptions and knowledge 
of the related health implications.

Study setting
Nurpur Shahan was selected as the 
surveillance site. This urban slum was 
chosen because it has settlements from 
all provinces and represents a relatively 
marginalized segment of the society.

Sampling
The sample was first stratified into males 
and  females. With a precision of + 3%, 
and an expected prevalence of smoke-
less  tobacco of 50%  in  the community 
and 95% confidence  interval (CI),  the 
sample size was estimated as 992 in each 
group (males and females). To account 
for possible incomplete data, the sample 
size was increased to 1015 each, a total 
of 2030. The sample size was inflated 
by only 2.3%, because  the  interviewers 
were well trained, as pilot-testing further 
strengthened the rigorous methodol-
ogy and because the interviews were 
conducted face-to-face, ensuring com-
pleteness of questionnaires.

Males and females aged 5–65 years 
who were permanent residents of the 
area and gave informed consent were 
included in the study. Children aged 5 

years and above were included in the 
study because previous studies con-
ducted in South Asian communities has 
reported smokeless tobacco use in the 
age range of 5–10 years (15,16).

A systematic sampling technique 
was applied. In each street of the locality, 
we surveyed the first house followed 
by the third, fifth and so on. When a 
particular street was completed, subse-
quent streets was approached in a simi-
lar fashion. The study was conducted by 
groups of 4 students, each  including at 
least 1 female, as per the cultural norms 
of the community. Once a house was 
selected all members of the family that 
met the eligibility criteria were con-
sented and then interviewed.

Data collection
Questionnaire
The questionnaire components were 
compiled utilizing previously validated 
questions. The questionnaire included 
3 sections. The first section was to deter-
mine the following sociodemographic 
variables: age (from date of birth or, 
if unavailable, estimation of age with 
reference to an index event) (17,18); 
education (number of years of formal 
education completed) (17–19); eth-
nicity (determined from place of birth 
and ethnic origin in Pakistan) (20); and 
income (as rupees per month) (17,18). 
The second section enquired about 
respondents’ tobacco consumption: 
type of smokeless tobacco products 
used; amount and frequency of use; 
and cigarette smoking habits. Smokers 
were define as current and ever-smokers 
(8–12,15–20). In the third section 
respondents answered 5 questions 
designed to assess their knowledge and 
perceptions about the health implica-
tions associated with smokeless tobacco 
use (8–12,15–20).

The questionnaire was first pilot-
tested in a few households to address 
any ambiguity. The questions was 
translated into Urdu language and then 
back-translated into English to ensure 
content validity.
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The association between smoke-
less tobacco use and age group, ethnic-
ity, income level and cigarette smoking 
was statistically significant (P < 0.001) 
among male smokeless tobacco users 
(Table 2). Among female smokeless 
tobacco users there was a significant 
association between smokeless tobacco 
use and income level, education and 
ethnicity. In the total sample educa-
tion was the only variable that was not 
significant (P = 0.06).

Nearly  half  (41.4%)  of  the  study 
sample had inadequate knowledge 
about the health problems associated 
with  smokeless  tobacco and 34.1% of 
the sample perceived smokeless to-
bacco use as harmless. Only 15 (0.7%) 
participants suspected an association 
of cardiovascular disease with smoke-
less tobacco use and even fewer (0.4%) 
reported an association of smokeless 
tobacco with adverse outcomes of preg-
nancy (Table 3).

Discussion

Smokeless tobacco is an important pub-
lic health concern in south Asian coun-
tries, as such products are manufactured 
at a mass scale without any checks on 
the carcinogenic content of the prod-
ucts and information to the public 
about their harmful health effects (2). 
The consumption of smokeless tobacco 

Training of the interviewers
The survey was carried out by trained 
undergraduate medical students as part 
of their scheduled public health practice 
field visits. Eight teams, each consisting 
of 4 students, administered  the survey. 
The students had prior experience of 
conducting surveys in the same com-
munity. The students were formally 
trained in taking informed consent, 
administering the questionnaire in ac-
cordance with the Strengthening the 
Reporting of Observational Studies in 
Epidemiology checklist for conducting 
cross-sectional studies (21).

Interviews
The survey questionnaire was admin-
istered through face-to-face interviews. 
A non-coercive approach was adopted, 
and the participants were not offered 
any incentives to participate in the sur-
vey. Illiterate respondents were given a 
verbal explanation about the purpose 
of the research, and informed consent 
was taken; they were asked to give a 
thumbprint if they could not sign. A 
quality assurance framework was used 
to ensure consistency and quality (22). 
Moreover, verification checks were 
done on 5% of  the  sample (17). The 
response rate of the survey was 99%.

Ethical considerations
Ethical clearance for this study was 
obtained from the ethics committee at 
Shifa College of Medicine in December 
2009. Written informed consent was 
obtained from all participants in the 
survey and all data collected were kept 
confidential. In the case of children 
(5–13 years old) informed consent was 
taken from adults in the household.

Data analysis
The data were entered into SPSS , 
version  19.0  statistical  software.  All 
categorical variables were presented as 
frequencies and percentages. The rela-
tionship between 2 categorical variables 
was calculated by cross-tabulation and 
applying chi-squared test and estimat-
ing P-values.

Results 

A total of 2030 individuals were sur-
veyed  including 1132  (55.8%) males 
and 898 (44.2%)  females. The preva-
lence of smokeless tobacco use in the 
total  sample was 16.0% (324/2030): 
21.6% (245/1132) among males  and 
8.8%  (79/898)  among  females. The 
rate of tobacco smoking among male 
smokeless  tobacco users was 188/245 
(76.7%) and among  female smokeless 
tobacco users was 49/79 (62.0%). Of 
the participants 54 (2.6%) reported be-
ing daily consumers of paan mixed with 
tobacco and 84 (4.1%) as daily naswar 
users (Figure 1). 

Analysis by ethnic groups showed 
the highest prevalence of smokeless 
tobacco use was among Sindhi (23.9%) 
followed  by  Pakthtun  (22.3%), with 
Punjabi  (12.3%)  and Urdu  speaking 
(16.0%) groups  reporting  the  lowest 
prevalence (Table 1). The prevalence 
of smokeless tobacco use was highest 
in  the age group 30–39 years (23.6%). 
Furthermore, smokeless tobacco use 
was highest among male users in age 
groups 11–20 years  (38.4%) whereas 
among females it was highest in ages 
50+ years. The prevalence of  smoke-
less tobacco was lowest among the 
participants earning 9000+ rupees per 
month and those with the highest level 
of education.

Occasionally 3 times 
or more a week

Daily Never

Paan Naswar

4.8%,98
4.3%,88

2.6%,54
4.1%,84

48.6%,989

35.3%,717

Figure 1 Respondents’ self-reported frequency of use of different smokeless 
tobacco products (n = 2030)
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among males in the study is comparable 
to  the  rates observed  in  India (26.4%) 
according to the Global Adult Tobacco 
Survey (GATS) household survey (23). 
However, consumption among females 
was much lower than the rate observed 
in  Indian  (18.4%)  and  Bangladeshi 
(27.9%) females (23). When compared 

with the Global Youth Tobacco Survey 
(GYTS)  conducted  in  Pakistan  the 
prevalence among male smokeless to-
bacco users in the study sample exceed-
ed  the rate (13.8%) among male users 
surveyed in the GYTS, whereas among 
female users it was similar (7.4%) (24). 
Smokeless tobacco use started at an 

early age in our population, and this 
is similar to the studies conducted in 
3 different rural areas of India and the 
state of Goa (15,16).

Paan mixed with tobacco and nas-
war were found to be the 2 commonest 
types of smokeless tobacco products 
used, and this agrees with previous 

Table 1 Prevalence of smokeless tobacco use by demographic characteristics of males and females

Variable Both sexes Males Females

Total Smokeless tobacco users Total Smokeless tobacco users Total Smokeless tobacco users

No. No. % 95% CI No. No. % 95% CI No. No. % 95% CI

Overall 2030 324 16.0 14.3–17.5 1132 245 21.6 19.2–24.0 898 79 8.8 7.0–11.0

Age (years)

5–10 269 13 4.8 2.3–7.4 159 10 6.3 2.5–10.0 110 3 2.7 0.3–5.7

11–20 388 81 20.9 16.8–24.8 185 71 38.4 31.3–45.3 203 10 4.9 1.9–7.8

21–29 442 84 19.0 15.3–22.7 267 62 23.2 18.1–28.3 175 22 12.6 7.7–17.5

30–39 246 58 23.6 18.3–28.9 147 48 32.7 25.0–40.2 99 10 10.1 4.2–16.0

40–49 383 42 11.0 7.8–14.0 204 25 12.3 7.8–16.8 179 17 9.5 5.2–13.8

50–59 200 29 14.5 9.6–19.4 115 18 15.7 8.9–22.2 85 11 12.9 5.8–20.0

> 60 102 17 16.7 9.4–23.8 55 11 20.0 9.4–30.6 47 6 12.8 3.2–22.2

Ethnicity

Punjabi 1127 139 12.3 10.4–14.2 612 102 16.7 13.6–19.5 515 37 7.2 4.9–9.4

Pakhtun 452 101 22.3 18.5–26.1 228 87 38.2 31.8–44.4 224 14 6.3 3.1–9.5

Sindhi 134 32 23.9 16.6–31.0 85 21 24.7 15.5–33.8 49 11 22.4 10.7–34.1

Balochi 44 9 20.5 8.5–32.3 30 7 23.3 8.2–38.4 14 2 14.3 4.1–32.5

Urdu speaking 162 26 16.0 10.4–21.6 103 16 15.5 8.5–22.5 59 10 16.9 7.3–26.5

Other 111 17 15.3 8.6–22.0 74 12 16.2 7.8–24.6 37 5 13.5 2.5–24.5

Income per 
month (rupees)

< 2000 288 49 17.0 12.1–21.8 90 21 23.3 14.6–32.0 198 28 14.1 9.2–18.9

2000–3499 389 65 16.7 12.9–20.4 96 60 62.5 52.8–72.2 293 5 1.7 0.2–3.2

3500–4999 470 78 16.6 13.2–19.9 184 49 26.6 20.2–32.9 286 29 10.1 6.6–13.6

5000–8999 629 117 18.6 15.6–21.6 525 101 19.2 15.8–22.6 104 16 15.4 8.4–22.2

9000+ 254 15 5.9 3.0–8.8 237 14 5.9 2.9–8.9 17 1 5.9 0.31–16.9

Education

None 1048 178 17.0 14.6–19.2 392 129 32.9 28.2–37.5 656 49 7.5 5.4–9.4

Primary 227 39 17.2 12.2–22.0 178 29 16.3 10.8–21.7 49 10 20.4 9.1–31.7

Middle 267 45 16.9 12.3–21.3 159 39 24.5 17.8–31.2 108 6 5.6 1.2–9.8

Matric 185 32 17.3 11.8–22.7 125 26 20.8 13.7–27.9 60 6 10.0 2.4–17.6

Intermediate 135 16 11.9 6.4–17.2 119 9 7.6 2.8–12.4 16 7 43.8 19.4–68.0

Graduate and 
above 168 14 8.3 4.1–12.5 159 13 8.2 3.9–12.5 9 1 11.1 0.4–31.6

Cigarette 
smoking

Smoker 458 237 51.7 47.1–56.3 395 188 47.6 42.7–52.5 63 49 77.8 67.4–87.9

Non-smoker 1572 87 5.5 4.4–6.6 737 57 7.7 5.8–9.6 835 30 3.6 2.3–4.9

CI = confidence interval.
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findings from Pakistan (11–13). The 
consumption of naswar (53.0%) can be 
explained by the presence of a Pakthun 
and Balochi ethnic groups in the sample 
who have a cultural tradition of using 
this product (12,13).

The association between education 
level and smokeless tobacco use was 
not significant in the total sample (P 
= 0.06); however, nearly half of our 
sample consisted of people with no 
formal education and the sample size 
was therefore insufficient to detect 
associations within other categories. 
The rate of smokeless tobacco con-
sumption fell  to 8.3% when education 
levels increased to graduate and above, 
a finding similar to a study conducted 
in Rawalpindi, Pakistan (17). The low 
level of awareness among our partici-
pants about the health implications 
associated with smokeless tobacco 
highlights the need for health educa-
tion campaigns to raise awareness in 
the community.

This was not a countrywide sur-
vey using a sampling strategy that was 
representative of the whole Pakistan 
population. Instead, the study was 
conducted in a diaspora population 
representing major ethnicities living 
in the country. Education and income 
levels in the community differ from 
those in the urban cities and the as-
sociations between smokeless tobacco 
and socioeconomic factors may vary 
if cross-sectional studies with a repre-
sentative sample size were conducted 
there. However 66% of  the Pakistani 
population lives in rural areas (25) and 
the education and income levels in this 
community study may correspond with 
the rural population of Pakistan. The 
awareness levels regarding the health 
implications associated with smokeless 
tobacco may also be different in the 
urban cities where education levels are 
higher and people have more access to 
information in the form of social and 
electronic media.

The consumption of  smoke-
less tobacco at an early age and high 
prevalence among particular ethnici-
ties suggests that there may be a cul-
tural acceptance of the habit among 
this urban slum community. This may 
also be influenced by level of educa-
tion and awareness about the health 
implications associated with smokeless 
tobacco. Smokeless tobacco use is cul-
turally embedded within South Asian 
communities (2). Furthermore, it will 
be worthwhile focusing future research 
on the ethnic and cultural context. In-
formation about the health implications 
associated with smokeless tobacco use 
need to be more widely dispersed in 
the form of mass health education and 
media campaigns. The different ethnici-
ties highlighted in this research reside in 
other geographical locations within our 
country and also form ethnic minorities 
in different countries. The findings of 
this research can be applied to such 
communities living abroad. Appropriate 

Table 2 Relationship of ethnicity, age groups, education, cigarette smoking and income with smokeless tobacco use 

Variable Significance of association with smokeless tobacco use

Total Males Females

χ2 P-value χ2 P-value χ2 P-value

Age 53 0.001 59.3 0.001 11.5 0.07

Ethnicity 31.7 0.001 34.7 0.001 10.9 0.05

Education 10.5 0.06 9.15 0.103 11.5 0.04

Income 23.0 0.001 31.2 0.001 51.1 0.001

Cigarette smoking 607 0.001 111.3 0.001 5.2 0.02

Table 3 Knowledge and perceptions of the respondents about the health implications associated with smokeless tobacco 
use 

Variable Respondents agreeing
(n = 2030)

No. % 95% CI

Smokeless tobacco has carcinogenic tendencies and can cause oral cancers and 
cancers of other body organs 251 12.3 10.8– 13.7

Smokeless tobacco use can lead to cardiovascular disease 15 0.7 0.3– 1.1

Smokeless tobacco used can lead to adverse outcomes of pregnancy 9 0.4 0.1– 0.7

Smokeless tobacco can lead to dental diseases 223 11.0 9.6– 12.4

Smokeless tobacco has no associated health implications 692 34.1 31.9– 36.1

Don’t know or have no relevant knowledge 840 41.4 38.9– 43.1

CI = confidence interval.
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health interventions should be designed 
to prevent smokeless tobacco use which 
should be culturally and ethnically 
adapted.

The findings of this research sug-
gest that tobacco control policies need 
to encompass and address smokeless 
tobacco consumption and not just 

focus on cigarettes. This could in-
volve incorporating questions about 
smokeless tobacco consumption into 
national surveys Moreover, research 
into effective policies and cessation 
support options should be conducted 
with prime focus on the provisions of 
the WHO Framework Convention 

on Tobacco Control. More research 
is required to investigate the social de-
terminants of smokeless tobacco use 
among the different ethnic minorities 
and the constituents of the smokeless 
tobacco products consumed in the 
country
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Effect of zinc supplementation in children with 
asthma: a randomized, placebo-controlled trial in 
northern Islamic Republic of Iran
J. Ghaffari,1 A. Khalilian,2 E. Salehifar,3 E. Khorasani 1 and M.S. Rezaii 1

ABSTRACT There are conflicting reports about the benefits of zinc supplements in childhood asthma. This study 
examined the effect of zinc supplementation in children with asthma attending an outpatient clinic in Sari, Islamic 
Republic of Iran. In a randomized, double-blind, placebo-controlled clinical trial over 8 weeks, 284 children on 
inhaled steroids were allocated to receive zinc supplements (50 mg/day) (n = 144) or placebo (n = 140). Cases and 
controls had low initial serum zinc concentrations [61.8 (SD 7.3) µg/dL and 60.9 (SD 4.3) µg/dL]. After treatment, 
mean serum zinc level in the case group was significantly higher [129 (SD 20.4) µg/dL] than in the controls [63 (SD 
8.6) µg/dL]. There were no significant differences in IgE levels before and after treatment. The case group showed 
significant improvements in clinical symptoms such as cough, wheezing and dyspnoea and in all spirometry 
parameters (FVC, FEV1 and FEV1/FVC).
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اة للحاالت والشواهد يف شامل مجهورية إيران اإلسالمية أثر املقادير الداعمة من الزنك عىل األطفال املصابني بالربو: دراسة معشَّ
جواد غفاري، علرضا خليليان، إبراهيم صاحلي فر، عفت خراساين، حممد صادق رضايي

اخلالصــة: إن هنــاك تقاريــر متضاربــة عــن منافــع املقاديــر الداعمــة مــن الزنــك عــى األطفــال املصابــن بالربــو. وقــد تناولــت هــذه الدراســة تأثــر 
املقاديــر الداعمــة مــن الزنــك عــى األطفــال املصابــن بالربــو ممــن يراجعــون العيــادات يف "ســاري" يف مجهوريــة إيــران اإلســالمية؛ وهــي دراســة 
ــاة للحــاالت والشــواهد ومزدوجــة التعميــة اســتمرت أكثــر مــن ثامنيــة أســابيع وشــملت 284 طفــاًل يعاجلــون بالســتروئيدات إنشــاقًا،  رسيريــة ُمَعشَّ
بعــد توزيعهــم إىل 144 طفــاًل تلقــوا مقــدارًا داعــاًم مــن الزنــك )50 ميــيل غرام/يــوم( و 140 طفــاًل شــاهدًا. وقــد تبــن للباحثــن أن لــدى كل مــن 
أطفــال احلــاالت والشــواهد مســتويات منخفضــة مــن الزنــك يف البــدء )61.8 ± 7.3 مكروغرام/ديــي لــر للحــاالت، و60.9 ± 4.3 مكروغــرام/

ديــي لــر للشــواهد(. أمــا بعــد املعاجلــة فقــد أصبــح وســطي مســتوى الزنــك يف املصــل يف جمموعــة احلــاالت 129 ± 20.4 ميــيل غرام/ديــي لــر 
وهــو أعــى بمقــدار ُيعتــدُّ بــه إحصائيــًا ممــا لــدى الشــواهد وهــو 63 ± 8.6 ميــيل غرام/ديــي لــر. ومل يكــن هنــاك أي اختالفــات ُيعتــدُّ هبــا إحصائيــًا 
يف مســتوى الغلوبولــن املناعــي E قبــل وبعــد املعاجلــة. وأظهــرت جمموعــة احلــاالت حتســنًا يف األعــراض الرسيريــة مثــل الســعال واألزيــز وضيــق 
ّي يف الثانيــة األوىل، والنســبة بــن احلجــم الزفــري  ــة، واحلجــم الزفــري الَقــرْسِ النفــس ومجيــع نتائــج القياســات التنفســية )الســعة احليويــة القرسيَّ

ــة(. ّي يف الثانيــة األوىل إىل الســعة احليويــة الَقرْسيَّ الَقــرْسِ

Effet de la supplémentation en zinc chez des enfants asthmatiques : essai randomisé et contrôlé par placebo 
dans le nord de la République islamique d'Iran

RÉSUMÉ Les informations concernant les bénéfices d'une supplémentation en zinc chez l'enfant asthmatique sont 
contradictoires. L'étude a examiné les effets d'une supplémentation en zinc chez des enfants asthmatiques suivis 
dans un service de consultations externes à Sari (République islamique d'Iran). Dans un essai clinique randomisé 
d'une durée de 8 semaines, en double aveugle et contrôlé contre placebo, 284 enfants sous corticostéroïdes 
inhalés ont été répartis entre un groupe recevant une supplémentation en zinc (50 mg/jour) (n = 144) et un groupe 
sous placebo (n = 140). Les cas comme les témoins présentaient des concentrations sériques en zinc initiales 
faibles [61,8 (E.T. 7,3) µg/dL et 60,9 (E.T. 4,3) µg/dL]. Après le traitement, la concentration sérique en zinc moyenne 
dans le groupe des cas était nettement supérieure [129 (E.T. 20,4) µg/dL] par rapport au groupe des témoins [63 
(E.T. 8,6) µg/dL]. Aucune différence significative n'a été observée dans les taux d'IgE avant et après le traitement. 
Dans le groupe des cas, des améliorations significatives des symptômes cliniques ont été observées, notamment 
la toux, les sifflements respiratoires, la dyspnée et tous les paramètres spirométriques (CVF, VEMS et VEMS/CVF).
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Introduction

Allergic disorders such as asthma, aller-
gic rhinitis, atopic dermatitis and even 
chronic urticaria have a high prevalence 
of morbidity, with significant effects 
on individuals’ quality of life and high 
economic costs for families and nations 
(1). Bronchial asthma is a chronic in-
flammatory disease of the respiratory 
tract system and is more common in 
children than adults (1). The prevalence 
of asthma varies in different regions of 
the world. In the Islamic Republic of 
Iran a meta-analysis has estimated the 
prevalence of asthma in the country 
overall to be about 7.6% (2), while in the 
north of the country, where this study 
was carried out, a prevalence of 12% was 
reported (3).

The reported prevalence of asthma 
has been increasing rapidly in recent 
decades. The etiology of asthma is not 
clear, and genetic and environmental 
factors have been implicated in its 
pathogenesis (4). One hypothesis for 
the increasing rates of asthma are low 
consumption of antioxidant foods 
or increased oxidative stress (1, 5, 6). 
Different studies suggested that trace 
elements might be involved in inflam-
matory processes such as asthma (1, 
4). Zinc levels have been shown to be 
low in the serum, hair and sputum of 
patients with asthma (1, 6–8). Trace 
elements such as selenium and zinc are 
essential components of antioxidant 
enzymes and are required to inhibit 
the production of the free radicals that 
are thought to aggravate asthma (8, 9). 
Zinc is involved in cell and tissue growth 
and plays an important role in DNA 
and protein synthesis. Furthermore zinc 
is  an  important  element  in  oxidant/
antioxidant pathways and is believed to 
have a pivotal role in bronchial asthma 
pathways (1, 4, 10). Zinc is a modula-
tor of the immune system, decreasing 
the inflammatory response. It has been 
suggested that zinc deficiency could de-
crease  the activity/levels of Th1 helper 
T-cells and  increase  the activity/levels 

of Th2 helper T-cells in asthma (11). 
Consumption of zinc-containing foods 
by mothers during pregnancy has been 
shown to be associated with a lower risk 
of wheeze and asthma in the child (12).

There are conflicting reports 
about the effect of zinc supplements 
on childhood asthma. In a study in the 
Islamic Republic of Iran Pouramjad et 
al. showed that zinc supplements had 
no effect on the clinical manifestations 
of asthma and on pulmonary function 
tests (13). In contrast Biltagi et el., 
in Egypt, showed that consumption 
of omega-3 fatty acid, vitamin C and 
zinc, singly or in combination, led to 
significant improvements in pulmonary 
function tests and sputum inflamma-
tory markers in placebo, self-controlled 
trials of children with asthma (14). The 
aim of the present study in Sari, Islamic 
Republic of Iran, was to examine the 
effect of zinc supplementation on clini-
cal symptoms and pulmonary function 
tests in children with asthma.

Methods

This study was a double-blind, rand-
omized, placebo-controlled clinical trial 
of the effect of zinc supplementation 
on clinical symptoms in zinc-deficient 
children with asthma in Sari, northern 
Islamic Republic of Iran.

Sample
The sample was selected from among 
patients attending the public outpatient 
allergy clinic at Mazandaran University 
of Medical Sciences between August 
2010 and May 2011. The sample  size 
was calculated based on the results of 
previous studies (prevalence of asthma 
10%–12%). Patients were  excluded  if 
they had diabetes mellitus, liver or kid-
ney disease, infections or thyroid dys-
function, or clear clinical manifestations 
of zinc deficiency. We also excluded 
children who had been taking trace ele-
ments or vitamin supplements.

The  diagnosis  of moderate  and/
or partly controlled bronchial asthma 
was made based on the child’s history, 
family history, physical examination and 
assessment by an allergist and clinical 
immunologist using Global Initiative 
for Asthma criteria (15). All patients in 
this study were using fixed inhaled ster-
oids (moderate dose of fluticasone). Of 
the 345 patients assessed  for eligibility, 
30 did not meet the inclusion criteria, 
10 declined  to participate and 5 were 
excluded for other reasons. The remain-
ing 300 patients were enrolled in the 
clinical trial and randomized to either 
the case (n = 155) or the control group 
(n = 145).

The study was approved by the 
ethics committee of Mazandaran Uni-
versity of Medical Sciences. Written 
informed consent was obtained from 
parents or guardians of the children. 
Because there were no clinical manifes-
tations of zinc deficiency in our patients, 
there was no ethical requirement to use 
zinc supplements in the control group.

Data collection
The patients’ clinical data were assessed 
by a researcher and a paediatrician. Both 
were blind to the treatment groups. 
Clinical symptoms (cough, wheezing, 
dyspnoea), spirometry indices and se-
rum zinc and IgE levels were recorded 
before and after the intervention.

Pulmonary function testing was 
performed by an expert technician for 
forced vital capacity (FVC), forced ex-
piratory volume  in 1  second (FEV1) 
and FEV1/FVC. The measures were 
performed without the use of a bron-
chodilator.

A 5 mL sample of blood was taken 
from all patients. Blood was centrifuged 
at 2000 rpm for 15 minutes. Serum zinc 
level were measured by atomic absorp-
tion spectroscopy (Zeeman, Varian) 
and  expressed  in  μg/dL.  Complete 
blood count, eosinophil count and se-
rum total IgE level was performed for 
all patients.
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with zinc supplements compared with 
the control group. Zinc supplementa-
tion had a significant effective on all 
parameters of spirometry including 
FVC, FEV1 and FEV1/FVC ratio. For 
example FEV1/FVC ratio before and 
after the intervention was 73.1 (SD 3.6) 
and 83.4  (SD 4.7)  respectively  in  the 
case group (P = 0.007) and 74.7 (SD 
3.9) and 77.8 (SD 4.6)  respectively  in 
the control group.

Discussion

Zinc and copper are required for opti-
mal activity of the immune system and 
it has been shown that low levels of 
these trace elements are important fac-
tors in acute and chronic inflammatory 
states such as bronchial asthma (16). 
However, the evidence regarding the 
clinical efficacy of zinc supplementation 
on children with asthma is conflicting. 
This study was therefore designed to 
examine the effects of zinc on clinical 
symptoms and spirometry parameters 
in bronchial asthma.

We demonstrated that zinc sup-
plementation at 50 mg/day for 8 weeks 
had a significant beneficial effect on 
both clinical symptoms and lung func-
tion in bronchial asthma patients. In 
other studies, the relationship between 
serum zinc and bronchial asthma re-
mains doubtful (6, 16, 17) or contro-
versial (18). In another study in the 

Intervention
After recruitment patients judged to 
have moderate asthma with associated 
zinc deficiency (< 70 µg/dL) according 
to the allergist and clinical immunolo-
gist were randomized by a paediatrician 
to the intervention (zinc supplements, 
50  mg/day)  or  control  (placebo) 
group. Patients received the drug or 
placebo from the pharmacy and were 
blind to the treatment. Treatments con-
tinue for 8 weeks. Both groups received 
inhaled fluticasone spray. If a patient 
had unrelieved symptoms, they were 
advised to use a short-acting beta-2 
agonist (salbutamol).

Statistical analysis
Analysis was done to determine the 
clinical improvement and spirometry 
alteration between the 2 groups. All re-
sults are given as the mean and standard 
deviation (SD) value and data analysis 
was performed with SPSS software, 
version  17  statistical  program. Data 
were analysed using paired t-test (for 
comparing before and after intervention 
data), independent-test (for compari-
son between the 2 groups) and the chi-
squared test (for qualitative variables). 
P-values < 0.05 were assumed to be 
statistically significant.

Results

Eligible patients
Table 1 shows the age and sex distribu-
tion of  the 300 enrolled patients (155 
cases  and 145  controls). There were 
more boys than girls (59% versus 41%). 
The mean age was 7.6 (SD 1.6) years 
and 7.8 (SD 0.5) years respectively in 
the case and control groups.

Of  the  155  patients  in  the  case 
group 11 did not  receive  the allocated 
intervention. After the intervention a 
further 4 children were  lost  to  follow-
up and 6 discontinued treatments (of 
drug and decreased inhaler steroids). Of 
the 145  in  the control group 5 did not 
receive the allocated intervention. After 

the intervention 3 were lost to follow-up 
and 4 discontinued the intervention (of 
placebo and decreased inhaler steroid). 
The data were therefore analysed for the 
144 cases and 140 controls who com-
pleted the study and not for the whole 
group on the basis of intention to treat.

Mean serum zinc levels
The mean  serum  zinc  level was  61.8 
(SD 7.3) µg/dL and 60.9 (SD 4.3) µg/
dL in the case and control groups re-
spectively before treatment (Table 2). 
After treatment the serum mean levels 
of zinc increased to 129 (SD 20.4) µg/
dL in the case group compared with 63 
(SD 8.6) µg/dL in the controls, and this 
was a significant difference (P < 0.001). 
There was no significant difference in 
IgE levels in both groups before and 
after treatment (P < 0.05) (Table 2).

Clinical symptoms
Clinical symptoms evaluated in this 
study are shown in Table 3. There were 
significant improvements in the case 
group compared with the control group 
in all the clinical symptoms evaluated: 
cough [relative risk (RR) = 2.3; 95% CI: 
1.3–4.1] (P = 0.003), wheezing (RR = 
3.6; 95% CI: 1.8–7.4) (P < 0.001) and 
dyspnoea (RR = 4.2; 95% CI: 1.9–8.7) 
(P < 0.001).

Spirometry parameters
Table 4  shows  the  spirometry param-
eters before and after 8 weeks treatment 

Table 1 Sex and age of the enrolled case and control group patients with asthma

Variable Case group Control group Total

No. % No. % No. %

Total 144 100 140 100 284 100

Sex

Female 74 51 67 49 141 41

Male 70 48 73 51 143 59

Age (years)

5–10 88 61 82 59 170 60

11–15 56 49 58 41 114 40

Mean (SD) 7.6 (1.6) 7.8 (0.5) 7.8 (1.2)

SD = standard deviation.
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Islamic Republic of Iran Pouramjad et 
al. showed that zinc supplementation 
(50 mg every other day) had no signifi-
cant effect on respiratory factors such 
as spirometry (12). We used a higher 
dose of zinc sulphate (50 mg every day), 
however, which might explain the posi-
tive effect of zinc supplementation in 
our study. Furthermore, we evaluated 
both lung function and clinical symp-
toms. Biltagi et al. showed a positive 
effect not only of zinc supplementation 
but also supplementation with omega-3 
fatty acids and vitamin C in children 
with moderate asthma (14), and com-
bined therapy was more effective than 
single therapies.

Before the intervention all the asth-
matic children in our study had low of 
serum zinc  concentrations  (< 70 µg/
dL). Studies have suggested that aller-
gic diseases such as asthma, leukaemia 
and coronary artery ectasia are associ-
ated with deficiencies of trace elements 
such as selenium and zinc (14, 19, 20). 
Furthermore it has been shown that 

hair zinc levels are lower in children 
with recurrent wheeze compared with 
healthy controls and are negatively cor-
related with wheezing episodes in the 
last 6 months (21). Although erythro-
cyte zinc levels were not significantly 
decreased in asthma patients compared 
with a healthy group of children, there 
was a significant decrease in patients 
hospitalized with asthma attacks (22).

It has been suggested that zinc 
deficiency can reduce antioxidant 
function and lead to exacerbation of 
bronchial asthma. Soutar et al. reported 
that limitation of zinc intake was as-
sociated with a higher risk of asthma 
attacks (23). Therefore it seems that 
zinc could be an effective trace ele-
ment in bronchial asthma patients. It 
has been reported that zinc decreases 
the incidence and prevalence of acute 
respiratory tract infection and the sever-
ity of symptoms of the common cold 
(24, 25). El-Kholy et al. reported that 
adequate dietary intake of zinc and zinc 
supplementation might decrease the 

severity of asthmatic attacks (26). Ani-
mal studies also demonstrated that zinc 
supplements reduced inflammatory 
and airway hyper-responsiveness (27). 
Prasad et al. showed that zinc decreased 
oxidative stress and nuclear transcrip-
tion factor NF-κB activation in isolated 
mononuclear cells via induction of zinc 
finger protein A20 (28).

In the present study we were unable 
to evaluate bronchial epithelial levels 
of superoxide dismutase, an enzyme 
which is deficient in asthma patients, 
but has been hypothesized that zinc 
might increase the activity of the en-
zyme similar to inhaler steroids which 
have been used in these patients (29). 
Therefore, it is possible that zinc and 
inhaler steroids have synergistic effects.

Although in this study serum total 
IgE levels decreased in the case group 
after zinc treatment, the difference was 
not significant. It seems that changes 
in serum total IgE levels may not be an 
important factor in bronchial asthma 
patients. Nevertheless Morgan et al. 

Table 2 Mean serum zinc values and IgE levels before and after treatment for the case and control groups

Parameter Case group
(n = 144)

Control group
(n = 140)

Before After P-valuea Before After P-valuea

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Serum zinc (µg/dL) 61.8 (7.3) 129 (20.4) < 0.001 60.9 (4.3) 63 (8.6) 0.701

Serum IgE (IU/L) 119 (22) 106 (17) 0.423 109 (18) 103 (16) 0.648
aBefore versus after, paired t-test. 
SD = standard deviation.

Table 3 Clinical presentation in the case and control groups before and after treatment

Symptom Case group
(n = 144)

Control group
(n = 140)

Statistical analysis

Before After P-valuea Before After P-valuea RR (95% CI) P-valueb

No. % No. % No. % No. %

Cough 127 88 101 70 0.004 112 80 103 74 0.427 2.3 (1.3–4.1) 0.003

Wheezing 94 65 68 47 0.002 88 63 81 58 0.638 3.6 (1.8–7.4) < 0.001

Dyspnoea 56 39 35 24 0.003 57 41 49 35 0.537 4.2 (1.9–8.7) < 0.001

Partially controlled 
asthmac 144 100 73 51 < 0.001 140 100 112 80 0.261 2.0 (1.4–2.8) < 0.001

aBefore versus after, χ2-test; bCase versus control group, independent t-test. 
cDaytime symptoms more than twice/week; limitations of activities and nocturnal symptoms/activities; need for relief/rescue therapy more than twice/week; lung 
function (PEF or FEV1) < 80% of predicted or personal best. 
RR = relative risk; 95% CI = confidence interval.
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showed zinc supplementation de-
creased airways hyper-responsiveness 
and serum IgE levels in a mouse model 
of allergic airway inflammation, and 
suggested that zinc supplements might 
have an anti-inflammatory effect via 
inhibition of the NF-κB pathway which 
leads to a decrease of serum IgE levels 
(27). Lang et al.’s study showed that 
zinc supplementation caused decreased 
eosinophil and lymphocyte levels in the 
bronchoalveolar lavage of mice (30).
There were some limitations to our 
study. The sample size was small, there 
was no assessment of patients’ diet and 
no separate evaluation was made of 

cases of mild and severe asthma. We 
did not evaluate other antioxidants 
such as selenium and magnesium or 
inflammatory markers in respiratory 
tract secretions.

Conclusions

In this study we showed that zinc 
supplementation  at  50  mg/day  in 
children with moderate asthma with 
zinc deficiency  significantly improved 
both clinical symptoms and lung func-
tion. We recommend that any asthma 
patients with zinc deficiency use zinc 

supplements. Further studies with larger 
samples and cross-sectional methods 
are needed to further understanding the 
relationship between zinc supplement 
and bronchial asthma
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Table 4 Spirometry parameters in the case and control groups before and after treatment 

Parameter Case group
(n = 144)

Control group
(n = 140)

Before After P-valuea Before After P-valuea

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

FVC (L) 87.2 (3.4) 96.7 (5.6) < 0.001 86.1 (3.3) 93.4 (4.9) 0.649

FEV1 (L) 71.1 (3.8) 84.7 (3.9) 0.002 72.8 (4.2) 73.1 (4.2) 0.852

FEV1/FVC (FEV1%) 73.1 (3.6) 83.4 (4.7) 0.007 74.7 (3.9) 77.8 (4.6) 0.784
aBefore versus after, paired t-test. 
SD = standard deviation; FVC = forced vital capacity; FEV1 = forced expiratory volume in 1 second.
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Knowledge and management of fever among 
Moroccan parents
M. Rkain,1 I. Rkain,2 M. Safi,1 M. Kabiri,3 S. Ahid 2,4 and B.D.S. Benjelloun 1

ABSTRACT Parents often have misperceptions about childhood fever, and little information is available about the 
home management of feverish children in Morocco. In this study of the perceptions, knowledge and practices 
of families regarding children’s fever, the parents of 264 febrile children aged 0–16 years were interviewed in a 
paediatric emergency department in Rabat in 2011. Only 3.5% of parents knew the correct temperature definition 
for fever, 54.4% determined their children’s fever using a thermometer, and the preferred site was rectal. Most of 
them (96.8%) considered that fever was a very serious condition, which could lead to side-effects such as brain 
damage (28.9%), seizures (18.8%) paralysis (19.5%), dyspnoea (14.8%) and coma (14.8%). Paracetamol was used 
by 85.9% and traditional treatments by 45.1%. Knowledge about the correct definition of fever was significantly 
associated with parents’ profession, educational level and receipt of previous information and advice from health 
professionals.
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املعارف وتدبري احلمى لدى اآلباء يف املغرب
منى ركاين، إهلام ركاين، منى الصايف، مريم كبري، سمر أحيد، بدر السعود بنجلُّون

اخلالصــة: كثــرًا مــا يكــون لــدى اآلبــاء أفــكار خاطئــة عــن احلمــى التــي تصيــب األطفــال، كــام أن املعلومــات املتاحــة عــن التدبــر العالجــي 
املنـــزيل للطفــل املصــاب باحلمــى قليلــة يف املغــرب. وقــد اســتهدفت هــذه الدراســة معرفــة ُمــدَركات ومعــارف وممارســات األرس حــول احلمــى 
التــي تصيــب األطفــال، فأجــرى الباحثــون مقابــالت مــع 264 مــن آبــاء األطفــال الذيــن أصيبــوا باحلمــى يف أعــامر تراوحــت بــن 0-16 عامــًا، 
وذلــك يف قســم طــوارئ األطفــال يف الربــاط يف عــام 2011. واتضــح للباحثــن أن 3.5 % فقــط مــن اآلبــاء يعرفــون التعريــف الصحيــح لدرجــة 
ــل لقيــاس درجة  فــون عــى إصابــة الطفــل باحلمــى باســتخدام مقيــاس احلــرارة، وأن املوضــع املفضَّ احلــرارة أثنــاء احلمــى، وأن 54.4 % منهــم يتعرَّ
ب الدمــاغ  احلــرارة هــو الــرشج، وأن معظــم اآلبــاء )96.8 % منهــم( يعتــرون احلمــى حالــة خطــرة قــد تقــود إىل تأثــرات جانبيــة مثــل ختــرُّ
)28.9 %(، واالختالجــات )18.8 %(، والشــلل )19.5 %(، وضيــق النفــس )14.8 %(، والســبات )14.8 %(. وقــد تــم اســتخدام الباراســيتامول يف 
85.9 % مــن احلــاالت، واملعاجلــات التقليديــة يف %45.1 مــن احلــاالت. وقــد َتَراَبَطــت املعرفــة املتعّلقــة بالتعريــف الصحيــح للحمــى بمقــدار ُيعتــدُّ 

بــه إحصائيــًا مــع مهنــة اآلبــاء، ومســتواهم التعليمــي ومــع َتَلّقيهــم معلومــات مســبقة ومشــورات مــن املهنيــن الصحيــن.

Épisode fébrile chez l’enfant : connaissances des parents marocains et prise en charge par ces derniers

RÉSUMÉ Les parents ont souvent des perceptions erronées concernant la fièvre chez l'enfant, et les informations 
sur la prise en charge des enfants fébriles à domicile sont rares au Maroc. Dans la présente étude sur les 
perceptions, les connaissances et les pratiques des familles au sujet de la fièvre chez l'enfant, les parents de 264 
enfants fébriles âgés de 0 à 16 ans ont été interrogés au sein d'un service d'urgence pédiatrique de la ville de 
Rabat en 2011. Seuls 3,5 % des parents connaissaient la température exacte définissant un état fébrile et 54,4 % 
déterminaient la fièvre de leur enfant à l'aide d'un thermomètre, de préférence par voie rectale. La plupart 
d'entre eux (96,8 %) considéraient que la fièvre était une affection très grave qui pouvait conduire à des effets 
secondaires tels que des lésions cérébrales (28,9 %), des convulsions (18,8 %), une paralysie (19,5 %), une dyspnée 
(14,8 %) et un coma (14,8 %). Le paracétamol a été utilisé par 85,9 % des parents et les traitements traditionnels 
par 45,1 %. La connaissance de la définition exacte de la fièvre était significativement associée à la profession des 
parents, à leur niveau d'études et à la prise de conseils et d'informations préalable auprès des professionnels de 
santé.
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Introduction

Fever is one of the most common 
presenting complaints in paediatrics 
and general practice and is the cause of 
nearly 70% of all paediatric visits (1). 
A number of studies have investigated 
parents’ knowledge, perceptions, theo-
ries and practices of childhood fever 
(2–5). Parents frequently perceive 
fever as a disease rather than as a symp-
tom or sign of illness (2), as defined by 
Schmitt  in 1980 who  introduced  the 
term “fever phobia” to describe parents’ 
fearful view of fever (3). Insufficient 
knowledge of parents concerning the 
cause of fever, and misconceptions 
about its effects on their children’s 
health frequently lead to excessive fear 
and anxiety (4). A frequent finding is 
that parents are not correctly informed 
about temperature, defining fever as a 
medical term (6–8).

Impicciatore et al. studying moth-
ers’ perceptions and attitudes towards 
fever and its treatment found that most 
mothers did not know how to man-
age fever (9). Two studies in Greece 
reached to the same conclusions; 
Anagnostakis et al. found that parents 
had incorrect perceptions about fever 
and worried about temperatures that 
were considered normal (10), while 
Mathioudakis et al. found that only 
1.4%  of  parents  correctly  evaluated 
and  treated  fever and 64.6% used  the 
wrong dosages of antipyretics (11). 
Studies further show that educational 
level, socioeconomic status and cul-
tural background are the main deter-
minants of knowledge and judgement 
of childhood fever (12,13). A higher 
socioeconomic status and educational 
level contributed to a more scientifi-
cally oriented knowledge of fever.

Little information is available about 
the home management of feverish 
children in Morocco; in particular, no 
studies have been published on par-
ents’ knowledge, perceptions and atti-
tudes regarding fever in their children. 
The aim of our study was to reveal the 

perceptions, knowledge and practices 
of families regarding childhood fever 
and to discuss the differences between 
our population and other populations.

Methods

Study sample
This study participants were a con-
venience sample of parents of children 
aged 0–16 years attending  the paedi-
atric emergency department during 4 
months  from  July  to October 2011. 
Only the parents were asked to par-
ticipate in the study. All of the parents 
who we approached agreed to be in the 
study and none were excluded.

Data collection
On arrival at the department, the par-
ents of the child were asked to answer 
to a questionnaire while waiting for 
examination of the child. The parents 
were informed about the study, reas-
sured about the confidentiality of data 
and their right to refuse participation 
without any consequences for the treat-
ment of their children and requested to 
verbally consent to participation.

The parents were interviewed using 
face-to-face interviews in Moroccan 
Arabic. The interviews, which were 
conducted in a separate room of the 
department in order to guarantee pri-
vacy, lasted approximately 20 minutes. 
One physician read questions to the 
participant from a questionnaire and 
the parents were given no assistance 
with answering the questions. The 
participants were asked open-ended 
yes/no and multiple-choice questions 
about sociodemographic data and 
their knowledge (4  items), beliefs  (4 
items) and practices (11  items) con-
cerning fever. Parents were also asked 
if they had received advice or general 
information in the past from physi-
cians, pharmacists, nurses or parents 
regarding the management of fever. 
A temperature of 38 °C or above was 
considered to indicate fever (14).

Data analysis
Statistical analyses were performed 
using SPSS,  version  13.0. Data were 
presented as percentages and means 
and standard deviation (SD). Statis-
tical significance was determined by 
the Pearson test. A value of P < 0.05 
was considered significant. All variables 
were coded as dummy variables. In 
univariate analysis, a logistic regression 
model was used to search for factors that 
influenced parents’ knowledge about 
the definition of fever temperature and 
their practices regarding fever and to 
calculate their odds ratios (OR) and 
95% confidence  intervals  (CI). Vari-
ables with P < 0.25 were entered into the 
multivariate analysis

Results

The total number of parents inter-
viewed  was  264. The  mean  age  of 
parents was 31.6 (SD 8.5) years  and 
most of  them (81.0%) were mothers. 
The sociodemographic characteristics 
of parents are summarized in Table 
1. A majority  resided  in urban  areas 
(88.6%).

Only 3.5% of the parents knew the 
correct temperature definition for fe-
ver.  Just over half  the parents (54.4%) 
determined their children’s fever using 
a thermometer, while 44.4% stated that 
fever could be determined by touching 
the child’s forehead. Of the parents, 
58.9%  could  read  the  thermometer. 
The preferred route of measuring 
temperature was rectal (Table 2). In 
our study, 96.8% of parents considered 
that fever was a very serious condi-
tion, which could lead to side-effects 
such as brain damage (28.9%), seizures 
(18.8%), paralysis (19.5%), breathing 
difficulty (14.8%) and coma (14.8%) 
(Table 2).

When fever persisted, 85.7% of par-
ents consulted the general practitioner 
(39.9%) or paediatrician (45.8%). Of 
all  the parents, 72.0% had received no 
information  about  fever  and  47.3% 
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Discussion

The present study is an analysis of Mo-
roccan parents’ perceptions, knowledge 
and interventions about fever. Half of 
the parents in this study were high-
school graduates. Most of the parents 
were assumed to be socioeconomi-
cally relatively advantaged because our 
emergency department is located in the 
capital city.

The use of a thermometer is the only 
way to determine whether a child is 
febrile. All other methods including tac-
tile and visual assessment are inaccurate 
(6); for example, it has been shown that 
touching the forehead detected only 

had received advice on management 
of a feverish state for their children. 
The source of information was mainly 
from a paediatrician (23.5%), general 
practitioner (21.2%) or the experience 
of grandparents (16.3%). The parents’ 
interventions for their children’s fever 
are shown in Table 3. Paracetamol was 
used by 85.9% of  parents  and  tradi-
tional treatments by 45.1%.

Table  1  shows  the demographic 
characteristics and receipt of infor-
mation/advice of  those with  correct 
knowledge about the definition of fever 
temperature, while Table 4 shows the 
univariate and multivariate analysis 
of the data. Variables which did not 

significantly affect knowledge about 
their definition of fever were age (P = 
0.059), sex (P = 0.241), place of  resi-
dence (urban/rural) (P = 0.998) and 
number of children in the family (P = 
0.415). Higher  socioeconomic  level 
was associated with better knowledge 
about the definition of fever in the 
univariate (P < 0.001) but not  in  the 
multivariate analysis (P  = 0.453).  In 
multivariate analysis, parents’ educa-
tional level (P < 0.001), profession (P 
= 0.016), and previous information (P 
= 0.007) and advice about fever (P = 
0.007) were significantly associated 
with knowledge regarding the defini-
tion of fever (Table 4).

Table 1 Parents’ demographic characteristics and receipt of information/advice about childhood fever in relation to correct 
knowledge about the definition of fever temperature

Variable Total
(n = 264)

Correct knowledge about definition of 
fever

(n = 58)

Mean (SD) age (years) 31.6 (8.5) 33.6 (8.1)

Mean (SD) no. of children 2.1 (1.4) 1.9 (1.2)

No. % No. %

Socioeconomic level

Low 57 21.6 4 6.9

Middle 192 72.7 44 75.9

High 15 5.7 10 17.2

Educational level

Illiterate 92 35.0 9 15.8

Primary school 58 22.1 6 10.5

High school 59 22.4 17 29.8

University 54 20.5 25 43.9

Profession

Not working 159 60.9 28 50.0

Retired 1 0.4 0 0.0

Private sector 54 20.7 8 14.3

Public sector 47 18.0 20 35.7

Place of residence

Urban 234 88.6 58 100.0

Rural 30 11.4 0 0.0

Received general information about fever

Yes 191 72.6 22 38.6

No 72 27.4 35 61.4

Received advice about fever

Yes 139 52.7 13 22.4

No 125 47.3 45 77.6

SD = standard deviation.
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74% of all  febrile children (15). In the 
our study, 54.4% of  the parents used a 
thermometer to detect their children’s 
fever, but nearly half of them detected 
fever by touching the children’s fore-
head, which is frequently considered by 
parents to be the most accurate way of 
measuring an infant’s temperature (16).

Axillary temperatures are adequate 
for clinical screening or fever (15). In 
our study, three-quarters of parents pre-
ferred the rectal route for temperature 

measurement and only one-quarter 
preferred to take axillary temperature. 
This was different to the findings of 
other studies in the literature (17, 
18). In our hospital, we do not have 
strict policies on paediatric tempera-
ture measurement. Rectal or axillary 
measurement is the preferred route 
in children younger than 5 years old. 
Parents may think that measuring the 
rectal temperature is more appropriate 
for fever.

In  the present  study, 96.5% of  the 
parents stated the incorrect temperature 
or did not know the correct temperature 
for fever. This was similar to the findings 
of previous reports in culturally diverse 
populations in different countries (6, 7, 
17, 19). The parents with higher educa-
tional level demonstrated a significantly 
higher rate of accuracy in their knowl-
edge of fever definition in our study (P = 
0.001), in accordance with the findings 
of previous studies conducted among 
different populations (20–22).

In our study the majority of parents 
used paracetamol as an antipyretic in 
treating children’s fever, corroborating 
the findings of studies in other popula-
tions (6, 7, 17). Aspirin and ibuprofen 
were not preferred in our study sample. 
In our hospital, we frequently inform 
parents about the risks of aspirin use in 
febrile children (such as Reye syndrome 
and gastrointestinal bleeding). These 
could be the reasons why the parents 
in the present study preferred paraceta-
mol as an antipyretic. In our Moroccan 
traditions, iced water is not used as a 
method of lowering the temperature, 
while other methods are practised such 
as towels soaked in cold water.

Nearly 60% of  the parents  in our 
study believed that fever could have 
dangerous effects on children, even 
death. Of  all  the parents, 28.9%  listed 
brain damage as the most common 
harmful effect of  fever, 18.8% seizures, 
19.5%  paralysis  and  14.8%  coma.  In 
the literature, it was reported that many 
of these beliefs are also shared by pae-
diatric health care providers (12) and 
fever phobia was the message that they 
conveyed to parents (21).

Parental educational status showed 
a significant effect on the parents’ inter-
ventions and knowledge about fever, a 
finding which corroborates other stud-
ies from different populations (6, 17, 20, 
23, 24). In our study, parents who had 
received advice from their doctor and 
therefore had more information than 
those who had not had advice, knew bet-
ter how to manage their febrile children.

Table 2 Parents’ knowledge, practices and beliefs about childhood fever

Characteristic No. %
(n = 264)

Definition of fever temperature (°C)

38–< 38.5 9 3.5

< 38 or > 38.5 162 61.3

Don’t know 93 35.2

Way of measuring child’s temperature

Thermometer 143 54.4

Touching the forehead 117 44.5

Chills 5 0.8

If the child drinks a lot 1 0.4

Has a thermometer at home

Yes 161 61.2

No 102 38.8

Type of thermometer used to take child’s temperature

Rectum 126 73.7

Armpit 43 25.1

Ear 2 1.2

Can read the thermometer

Yes 142 58.9

No 99 41.1

Believe fever has a purpose

Yes 8 3.1

No 246 96.9

Believe fever is dangerous

Yes 153 59.5

No 104 40.5

Dangers specified

Neurological 43 28.9

Seizures 28 18.8

Paralysis 29 19.5

Breathing difficulty 22 14.8

Coma 22 14.8

Death 4 2.7

Blindness 1 0.7
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Table 3 Therapeutic interventions used by parents to treat childhood fever 

Variable No. %
(n = 264)

Physical measures

 Bath 80 46.8

 Undressing 36 21.1

 Drinks 27 15.8

 Wet towels 28 16.4

Antipyretics

 Paracetamol 213 85.9

 Aspirin 22 8.9

 Ibuprofen 13 5.2

Route of administration of antipyretics

 Rectal 154 64.2

 Oral 86 35.8

Traditional treatments

 Rosewater 65 45.1

 Vinegar 23 16.0

 Lemon 11 7.6

 Anserinea 45 31.3
aChenopodium ambrosioides (wormseed).

Table 4 Regression analysis of factors influencing parents’ correct knowledge about the definition of fever temperature 

Variable Univariate analysis Multivariate analysis

OR (95% CI) P-value OR (95% CI) P-value

Age 1.03 (1.00–1.07) 0.059 n/a – –

Sex 0.67 (0.34–1.32) 0.241 1.01 (0.96–1.06) 0.803

Educational level 2.19 (1.60–2.84) < 0.001 2.36 (1.45–3.85) 0.001

Profession 1.37 (1.09–1.73) 0.007 0.60 (0.40–0.91) 0.016

Socioeconomic level 5.16 (2.41–11.1) < 0.001 1.47 (0.54–4.02) 0.453

Place of residence 0.00 0.00 0.998 n/a – –

Received general information 7.27 (3.83–13.8) < 0.001 3.23 (1.39–7.55) 0.007

Received advice 5.45 (2.77–10.7) < 0.001 3.24 (1.38–7.60) 0.007

No. of children 0.90 (0.73–1.14) 0.415 n/a – –

OR = odds ratio; CI = confidence interval; n/a = not applicable.

One limitation of the present study 
was that data were collected from 
parents presenting to one emergency 

department. Therefore the findings 
might not be generalizable to the Mo-
roccan population. Multi-centre trials 

may show differences in trends and 
provide useful comparisons.
Competing interests: None declared.
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Rapport de cas

Mosaïcisme 47,XXY/46,XX et anomalie de la 
différenciation sexuelle : à propos d’un cas
O. Lyhyaoui 1 et A. Gaouzi 2

Introduction

Le  mosaïcisme  47,XXY/46,XX  est 
extrêmement rare ; quelques cas ont 
été rapportés dans la littérature. Il 
peut être associé à un  large  spectre de 
phénotypes tels que le syndrome de 
Klinefelter, l’ovotestis ou le phénotype 
féminin. Nous rapportons le cas d’un 
patient qui présente une anomalie de 
la différenciation  sexuelle  à  caryotype 
47,XXY/46,XX.

Observation

Nous rapportons l ’observation 
d’un enfant élevé comme étant un 
garçon, âgé actuellement de huit 
ans, présentant une anomalie de 
la différenciation sexuelle qui a 
été constatée par les parents dès 
la  naissance.  L’enfant  a  été  opéré  à 
l’âge de sept mois pour torsion d’une 
gonade ectopique droite ; l’aspect 
macroscopique de cette gonade était 
en faveur d’un ovaire.

L’examen clinique trouve un 
bourgeon génital médian de 3,7 cm 
de longueur et de 1,8 cm de largeur, 
un hypospadias postérieur très 
sévère, un orifice unique périnéal 
et des bourrelets génitaux d’aspect 
vulvaire, sans gonade palpable 
(Figures 1 et 2).

Le caryotype est en faveur d’un 
mosaïcisme 47,XXY/46,XX avec  la 
présence de 20 % de cellules XXY et 
80 % de cellules XX.

Le bilan hormonal  objective 
un taux de testostérone totale de 
base  inférieur  à  0,05  ng/mL  et  de 
17 OH-progestérone à  0,45  ng/mL. 
Le cortisol de 8 h et l’ionogramme 
sanguin  sont  normaux.  Après  test  à 
l’hCG - gonadotrophine chorionique 
humaine - (dose de six injections 
d’hCG 1500 UI/j, un  jour  sur deux), 
la  testostérone reste basse,  inférieure à 
0,01 ng/mL,  témoignant de  l’absence 
de tissu testiculaire, avec des taux bas de 
FSH (hormone folliculostimulante) et 
de LH (hormone lutéinisante).

La génitographie  objective la  
présence d’une cavité vaginale et utérine 
normale et les deux trompes (Figure 3). 
La  cœlioscopie  exploratrice réalisée  à  
l’âge de quatre ans a montré la présence  
d’un utérus de taille normale avec une 
trompe droite ligaturée et une trompe 
gauche de taille normale ; la gonade  
g a u c h e  e s t  d ’ a s p e c t  o v a r i e n 
confirmé par la biopsie et l’examen 
anatomopathologique.

Le cas de cet enfant a posé le 
problème d’orientation du sexe 
d’élevage sachant que les dérivés 
mullériens sont de bonne qualité 
pour une féminisation. L’enfant et sa 
famille ont bénéficié d’une consultation  
de psychologie ,  qui  n’était  pas  
concluante pour le choix du sexe. 
Vu la réticence de la famille pour la 
féminisation, la décision d’abstention 
thérapeutique  jusqu’à  l ’âge  de  la 
puberté a été prise par un personnel 
multidisciplinaire en présence des 
parents.

Discussion

Le  mosaïcisme  47,XXY/46,XX  est 
extrêmement rare ; il a été rapporté 
dans cinq cas de personnes ayant des 
signes évocateurs d’un syndrome 
de Klinefelter ,  dans quatre  cas 
d’ovotestis (1), dans un cas de cancer 
des ovaires hypoplasiques (2) et dans  
un cas chez un patient avec un  
phénotype féminin (3). La présence 
d’une  l ignée  cel lulaire   46,XX  a 
également été signalée dans cinq autres 
cas de patients avec un syndrome de 
Klinefelter qui avaient une mosaïque 
de plus de deux lignées de cellules 
différentes.

La variabilité phénotypique chez 
les personnes ayant le même caryotype 
est souvent rencontrée en mosaïque 
i m p l i q u a n t  l e s  c h r o m o s o m e s 
sexuels (4). Par exemple, le mosaïcisme 
45,X/46,XY est associé à un syndrome 
de Turner, à un phénotype masculin 
avec dysgénésie  gonadique mixte,  à 
une anomalie de la différenciation  
sexuelle  46,XY  et  à  des  hommes 
apparemment normaux (1) .  Le 
mosaïcisme des chromosomes sexuels 
pourrait être le résultat du chimérisme, 
de  la  perte  du  chromosome  Y  à 
partir de quelques cellules, d’une 
double fécondation et de la fusion de  
l’embryon fécondé avec un corps 
polaire. Le phénotype résultant 
sera influencé par la distribution 
d e s  d e u x  d i ff é r e n t e s  l i g n é e s 
cellulaires dans les différents tissus 
de l’embryon en développement. 

1Service d’Endocrinologie, Diabétologie et Nutrition ; 2Service d’Endocrinologie pédiatrique, Hôpital d’Enfants, CHU Ibn Sina, Rabat (Maroc) 
(Correspondance à adresser à O. Lyhyaoui : o.lyhyaoui@gmail.com).
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La  présence  d’un  chromosome Y 
est  un inducteur dominant du 
phénotype masculin. Il semble qu’une 
majorité considérable des cas de  
vrai mosaïcisme du chromosome du 
sexe  sont  associés  à  un  phénotype 
concordant (Y → masculin, pas de Y → 
féminin). Il est également bien connu 
que les deux sexes phénotypique et 
gonadique sont fortement influencés 
par le pourcentage et la distribution 
de  cellules  porteuses  de  Y  dans  les 
gonades, mais pas nécessairement  
dans le sang. Si la cellule prédominante 
d a n s  l e s  g o n a d e s  p o r t e  u n 
chromosome Y,  le  phénotype  est 
celui d’un mâle. Cet effet est basé sur 
l’expression du gène SRY au-dessus d’un 
seuil critique dans le développement 

de la crête urogénitale (1). Cela peut 
expliquer le cas de notre patient chez 
lequel le phénotype est principalement 
celui d’une femme, puisque seulement 
20 %  des  cellules  sont  porteuses  de 
47,XXY bien que le mosaïcisme 46,XX 
eût été observé dans 80 % des cellules.

Il est surprenant que si peu de 
cas  de  mosaïcisme  47,XXY/46,XX 
aient été rapportés dans la littérature 
comparativement  à  ceux  qui  ont  un 
mosaïcisme 47,XXY/46,XY (4). Une 
explication possible pourrait être la 
sous-estimation de ces patients, en 
raison de l’échec de détection de la 
lignée  cellulaire  46,XX dans  le  sang, 
qui est habituellement utilisée pour 
l’enquête cytogénétique de routine. 
Dans le diagnostic prénatal, la détection 

des  cellules  46,XX  et  des  cellules 
47,XXY  dans  la  même  culture  doit 
être considérée comme contamination 
maternelle.

Conclusion

Le mosaïcisme 47,XXY/46,XX est  rare  
et   peut   être   associé  à   différents 
phénotypes.

Des études cytogénétiques détaillées 
ainsi que des analyses moléculaires et 
histologiques devraient être menées, 
en cas de découverte de mosaïcisme, 
pour identifier la complexité de la 
différenciation sexuelle de l’homme et 
mettre davantage en valeur la diversité 
de la corrélation phénotype-génotype.

Figures 1 & 2 Aspect de l’appareil génital externe du cas en question Figure 3 Image génitographique 
visualisant la présence d’une cavité 
vaginale et utérine normale et des deux 
trompes
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