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D
espite being a small country with
limited natural resources, Jordan has a
big reputation in providing excellent
healthcare services both regionally and

internationally. In fact, Jordan ranked first in the
Arab World and fifth globally as a “medical tourism
destination” according to a 2010 World Bank report.  

Healthcare in Jordan is provided through public
and private sectors, with public expenditure
constituting 68% of total money spent on health in
2010 [1]. Jordan’s public health sector includes three
main entities: The ministry of Health (MoH) which
represents the single largest provider of healthcare
in Jordan; The Royal Medical Services, mainly
providing medical services to Jordan’s armed forces
and their families; and University Hospitals, namely
Jordan University Hospital (JUH) and King Abdullah
University Hospital (KAH). According to 2011
statistics from the MoH, the number of hospitals
run by the public sector is 45, providing 8,073 beds.
The total public hospital numbers was surprisingly
lower than private ones, which amounted to 61 but
with a capacity of 3,918 beds [1].

Other prominent bodies of Jordan’s health sector
include: 
1. Specialised centres such as the King Hussein

Cancer Centre and the National Centre for
Diabetes, Endocrinology, and Genetics.

2. Private hospitals, clinics, diagnostic and
therapeutic centres.

3. Councils and Organisations, such as the Private
Hospital Association (PHA).

4. Charitable organisations, such as the United
Nations Relief and Works Agency (UNRWA)
catering Palestinian refugees.

The population of Jordan is young and growing and
the political instability in the region adds to the
problem. Waves of Arab refugees continue to add
pressure on Jordan’s economy, services and infra-
structure. Starting with Palestinian, then Iraqi, and
now Syrian refugees, many are seeking safety away
from the war and violence their countries are
witnessing. Rising oil prices and repercussions of the
economic crisis suggest that the government might
not afford the huge medical expenditure it assumes
today. This places a huge burden on Jordan’s private
medical sector and underlines its critical evolving

role in maintaining high medical standards and
competitive role in the region. Our article will focus
on this key role.

It has been more than four decades that Jordan’s
private sector actively participated in the medical
diagnosis of many patients suffering from a wide
range of health problems. Indeed, several private
diagnostic laboratories of high caliber now exist in
Jordan and offer a wide range of tests from simple
hematology, chemistry, and hormonal tests to more
advanced immunology and molecular diagnostic
services.

Cancer diagnosis and treatment, however, was not
progressing at a comparable rate. Until the
establishment of “Al-Amal Cancer Centre” in 1997,
there was no real infrastructure for treating cancer
patients in Jordan. Patients who were financially
capable sought treatment abroad, while the majority
of patients could not afford it and resorted to local
treatment with limited resources and poor outcomes.
Later in 2002, Al-Amal centre was renamed “King
Hussein Cancer Centre (KHCC)” in honour of his
Majesty late King Hussein of Jordan, who had died of
cancer a few years earlier. Since its establishment,
KHCC managed to become one of the best
comprehensive cancer centres in the Middle East
treating both adults and pediatric patients. The
Centre was awarded national and international
accreditations in the process including: Joint
Commission International (JCI), College of American
Pathologists (CAP), Healthcare Accreditation Council
of Jordan (HCAC), and American Nurses Credentialing
Center (ANCC) accreditations.

In the meantime, the efforts of private sector
diagnostic laboratories in the field of oncology
were insufficient and highly fragmented. Basic and
sporadic tests were offered here and there with no
real plan to support and complement KHCC in the
huge mission it embarked upon. It was not until
recently that “Biolab” diagnostic laboratories took a
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Photo 1: King Hussein Cancer Centre (left). One of Biolab’s
ten branches (right).
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defining step that changed the level and
quality of involvement of Jordan’s private
sector laboratories in cancer diagnosis and
follow-up. This active participation
coincided with a new generation of highly
qualified and talented oncologists joining
the private sector. The idea was to focus
on creating and developing all the relevant
departments to be operated by highly
competent staff and directed by experts in
the field within a chain of laboratories in
Jordan. The point was not to create
laboratory clones, but rather highly
communicating diagnostic hubs whose
consultants could discuss cases jointly in
an effort to release a unified report that
best described a variety of medical cases.
Several Biolab departments work hand-in-
hand in the diagnosis of cancer. A business-
to-business relationship exists between
Biolab and several private hospitals
whereby their samples are sent to us,
especially to our Immunology and
Molecular departments, and our samples
are sent to them for special tests and
consultation. Biolab’s relevant departments
and a summary of the services they
provide are described below with special
emphasis on how they communicate and
complement each other.

Histopathology Department
This department, headed by our
histopathology consultant Dr Nasrat
Babouq, handles all sorts of tissue
sections. Around 70% of histology samples
are tissue biopsies, of which 10% are
malignant. The remaining histology
samples are of organs fully or partially
excised. The Histopathology department
also analyses cytology samples, with
about 60% being PAP smears. Women with
abnormal PAP smears (5-10%) are directed
to our molecular department for HPV
screening and to gynecologists for
colposcopic examination. The remaining
40% of cytology samples are mainly

bodily fluids. Around 2% of the fluids
indicate an underlying malignancy. (The
percentages were kindly given in personal
communications with Dr. Nasrat Babouq
and our histopathology technician Mr Ali-
Al-Dmour).

The histopathology department by no
means works in isolation. Bone marrow
Tru-cut needle biopsies are frequently sent
to our hematopathology department, cell
suspensions are sent to the flow
cytometry department, and some patients
with high risk of breast cancer are referred
to our molecular department for
BRCA1/BRCA2 gene mutation detection
which we provide in collaboration with
the University of Leeds, UK.

Hematopathology Department
This department, headed by our
hematopathology consultant, Dr
AbdulRahman Al-Haliq, handles peripheral
blood and bone marrow samples. Blood
films are carefully examined in an effort to
detect abnormalities. This is particularly
useful in the diagnosis of leukaemias,
Myelodysplastic Syndrome (MDS),
myelomas and lymphomas including
Sezary syndrome and Mycosis fungoides.

Similarly, bone marrow biopsies from
patients with abnormal blood films are also
analysed to confirm or rule out
hematological diseases. This department is
crucial in the initial diagnosis of many liquid
tumors, communicating very closely with
the cytogenetic and flow cytometry
departments to establish correct diagnoses.

Molecular and Cytogenetics
Department
This department is directed by our
cytogenetics consultant, Ms Miza Hijazi,
and complements the other departments
by karyotyping cells and using
fluorescence in situ hybridization (FISH) to
assist in the diagnosis of cancer as well as

constitutional abnormalities. Examples of
abnormalities screened include:
Philadelphia chromosome, t(8;21) seen in a
subset of M2 AML patients [2], t(15;17) in
M3 AML patients [3], and inv.16 seen in a
subset of M4 AML patients [4].
Furthermore, t(1;19), t(2;21), 11q23
rearrangements are investigated in ALL
cases, while trisomy 8 and deletions of
chromosomes 5 and 7 are searched for in
MDS cases [5]. We have also ongoing
collaborations with several laboratories
and hospitals in Jordan and abroad (France,
Italy, UK), which gives us access to a wide
range of cancer cytogenetic and molecular
tests not currently available within our
domain. Biolab is an exclusive partner of
Biomnis laboratories in France, and an
active collaborator with the Molecular
and cytogenetic departments of the
Hospital of Treviso in Italy, as well as the
University of Leeds, UK. Future
partnerships with other prestigious
laboratories in Europe and North America
are under negotiation.

Immunology Department
This department is run and supervised by
consultant immunologists Dr Amid
Abdelnoor and Dr Issa Abu-Dayyeh and
works in close association with
hematopathology and cytogenetics. It uses
modern flow cytometry technology to
help document and confirm diagnosis of
blood cancers by analyzing peripheral
blood and bone marrow samples. It also
provides services not necessarily related
to cancer, such as monitoring immune cell
populations in health and disease.
Flow cytometry panels for AML, ALL, and
CLL are constantly being developed and
expanded to incorporate as much as
possible updated EuroFlow
recommendations [6]. Although a good
number of flow cases are referred to us by
hemato-oncologists, the majority of cases
at the moment are known leukaemia
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Table1: Summary of cancer diagnostic services Biolab makes available to private sector.

Department Tests offered

Histopathology Department Routine H&E staining, Immunohistochemistry (IHC), Cytology (PAP smears and fine needle aspirations).

Hematopathology Department Analysis of peripheral blood films, Analysis of bone marrow (BM) aspirates.

Molecular and Cytogenetics Department Karyotyping of peripheral blood and BM samples, FISH, BRCA1/BRCA2, KRAS, NRAS, BRAF, 
EGFR mutations, HPV screen.

Immunology Department Flow cytometry, HLA typing, panel reactive antibodies.

Special Chemistry Department Tumour markers: PSA (free and total), CEA, AFP, HCG, CA-125, CA 15.3, CA 19.9.
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patients following-up or incidental CLL
cases referred to us by our
hematopathology department. Given the
predominance of CLL cases, we have
expanded our testing range to include
CD38 and ZAP-70, which act as valuable
CLL prognostic markers [7, 8]. Future plans
include developing our leukaemia panels
by looking at more markers
simultaneously and expanding the range
of cancers to include lymphomas.
The Luminex® platform is available and
represents the method of choice in HLA
tissue-typing of both donors and
recipients. This technology is also used to
screen for panel reactive antibodies. Such
tests ultimately aid in maximizing success
rates and minimizing rejections of bone
marrow transplants that several cancer
patients experience in an effort to
achieve complete remission.

Special Chemistry Services
Our chemistry department, directed by
our consultant biochemist, Dr. Farakid
Alkhafaji, has many special chemical tests
that include: free and total prostate-
specific antigen (PSA), carcinoembryonic
antigen (CEA), alpha-feto protein (AFP),
Human Chorionic Gonadotropin (HCG),
calcitonin, CA-125, CA 15.3 and CA19.9.
Although increase in any of these markers
does not always indicate the presence of
a malignancy, they remain valuable
measurements to monitor residual disease
and follow-up remissions and recurrences.

Concluding Remarks
The comprehensive diagnostic services
that Biolab introduced to Jordan’s private
sector (Table 1) created without a doubt a
giant leap, particularly in molecular
diagnostics and immunology, in the ability
of this sector to support and complement
specialized cancer centres, like KHCC, in a
country where the incidence of cancers is
on the rise [9]. In fact, the impact of this
diagnostic venture goes beyond Jordanian
borders. Consistent with Jordan’s leading
position in medical tourism in the region,
a significant number of clinical samples
are being sent to us from countries in the
Middle East and North Africa (MENA)
region. By providing a wide range of
relevant, accurate, and affordable cancer
tests in a timely manner, and
communicating each case between the
relevant departments, cancer diagnosis in

the private sector is becoming a more
focused process. Undiagnosed cancer
patients in Jordan and beyond stand today
a better chance than ever to be correctly
diagnosed and referred to cancer centres
in a timely manner to undergo the proper
treatment, thereby decreasing morbidity
and mortality rates. The patients that
have been treated and released from
cancer centres can also follow-up their
remission and monitor cancer recurrence
through tests conveniently available in
the private sector, saving specialized
centres unnecessary burdens. 

Biolab represents one success story
worthy of support and recognition. Clear
vision, long-term planning, excellent day-
to-day management, investing in good
staff and consultants, providing incentives,
obtaining high quality machines and
reagents, participating in quality control
programs, acquired international
accreditations (JCI and ISO 15189), creating
training and research facilities, investing in
research and development, and effectively
communicating between several
departments and with other medical
bodies in the country were all
prerequisites to its success. This was
strongly supported by a considerable
investment in developing an IT system
that minimizes human error and provides a
unified medical record system which
allows patients as well as physicians to
obtain test results from any branch or by
simply accessing it from home via the
internet or smart phone. These efforts will
assist in making Jordan a focal point in
advanced pre- and post- cancer treatment
both at the local and regional levels.

Despite these achievements, a lot more
needs to be done to extend the Biolab
experience to the whole of the private
sector. An important part of the job
depends on government policies and the
rest needs to be achieved through
personal initiatives. By enforcing strict
laws regarding private laboratory
specifications, the need to participate in
peer review and quality control programs,
maintain carefully set standards, and
standardize procedures, the government
will help raise the overall scientific and
ethical level of existing health services
and promote result accuracy and
reproducibility. Only then will we have a
more homogenous set of private
laboratories that have common scientific

grounds and ethical values that will allow
for a healthy, credible, and powerful
collaboration to take place, which will
reflect on the whole medical field in
Jordan and its alignment with the rest of
the world. Hosting international
symposiums, CME workshops,
contribution and data mining of our
national records will certainly out us
nearer to the fast lane of medical
advancement. The Jordan Cancer Registry
(JCR), established in 1996, provides a
valuable tool that helps define the size of
the cancer problem and its occurrence
pattern in Jordan. It also provides data on
cancer for epidemiological and clinical
studies and to health planners and
professionals to help in cancer
prevention, control, and management in a
cost-effective manner [10]. Last, but not
least, is an urgent need to bridge the gap
between laboratories and physicians,
enabling both to exchange more
information and benefit from each other’s
experiences thereby providing better care
for the patient, who is ultimately the
most important component in the
complex medical equation. ●
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