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Zero-case, is it the right national target for COVID-19 control activities?

Faris Al Lami*

vaccine may

While working hard to combat COVID-19, it seems
that a lot of public health professionals in many coun-
tries are looking forward to have a zero-case status.
Some professionals believe that resuming the normal
or new normal activities are dependent on achieving
the zero-case status, although, it is unknown how long
this status will continue and whether new waves of the
epidemic will be developed thereafter.

Considering the novelty of the virus and that, global-
ly, no one had the specific immunity against it before its
emergence, every individual around the globe should
develop the immunity against this virus. This can be
achieved either by contracting a natural infection or by
vaccination against the new virus. The latter is still far,
for at least the upcoming 12-18 months based on the
most optimistic forecasting.! Many researchers believe
that developing an effective vaccine is not guaranteed
and the manufacturing of the vaccine may take years,
based on previous experience with many vaccines like
those for HIV, Malaria, Hepatitis C and others.?

Extensive efforts are made by many countries to
achieve the zero-case status, and few have succeeded
and reached this goal like Vietham, New Zealand and
others.>* Considering all the controversies demonstrat-

ing, using masks, hand hygiene... etc.) can greatly
decrease but cannot completely prevent the spread of
the disease. Based on this fact and lack of herd immu-
nity, these populations will be exposed to successive
epidemic waves upon any intrusion of the virus from
whatever source and may necessitate partial or com-
plete lockdown as a response.

Therefore, a gradual building of herd immunity
through a partial slackening of lockdown, resumption
of certain public and economic activities along with
strict carrying out of basic public health practices (such
as social distancing, hand hygiene, respiratory eti-
quette, using masks and others) pose a more realistic
approach.

In reality, this can be the only available option for
countries that cannot practically impose strict lock-
down measures on the whole population, particularly,
in countries with a large rural or suburban population,
areas of security instability and populations of low so-
cioeconomic status. This can also be the only available
option for countries that cannot keep the economic ac-
tivities, particularly tourism, closed for too long. Simi-
larly, this option is also suitable for countries that do
not have the capacity for achieving the highest level

A gradual
building of herd
immunity pose
a more realistic

approach.

of a vigilant surveillance system (including lab capac-
ity) available for a long time and to suffuse the entire
countrywide area.

ed in the publications, the small number of people who
contracted the infection had developed the necessary
antibodies and hence the natural immunity against the
disease, which is going to offer them protection against
re-infection. How long will this immunity last? this is
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another question that is yet unsolved.® But, what about
the rest of the community who are indeed the bulk and
who did not contract the infection and are left without a
natural immunity? The only hope for this group to have
the necessary immunity is to wait for the vaccine to be
developed, manufactured and distributed.

Upon achieving the zero-case status, the countries
have to keep their population fully secured against all
potential sources of infection while waiting for the vac-
cine to be produced and become available for all. It
necessitates keeping all the countries’ doors and win-
dows completely shut. These countries have to remain
vigilant and to keep their population, the coming visi-
tors, tourists, as well as the whole country’s activities
under strict and harsh supervision. It is evident that no
herd immunity will be otherwise built.

All currently used basic public health practices to
prevent contracting the disease (e.g. social distanc-
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Global preparedness for pandemics; COVID 19 the true and painful reality

Mohammed Al-Musawi?

ABSTRACT

The world is facing a serious viral pandemic. A report was prepared and released only few months from the pandemic
stated the global unpreparedness to face pandemics and biological crisis. Despite the relative better preparedness of few
developed countries but this did not prevent the worse impact in them. The report quantitatively summarized the status

among 195 country.

Key words: Global Health Security, GHS index, Pandemic, COVID-19.

In October 2019 Members of the Global
Health Security (GHS) issued the Global
Health Security (GHS) Index. The GHS Index
is intended to be a key resource in the face
of increasing risks of high-consequence and
globally catastrophic biological events and
considering major gaps in international financ-
ing for preparedness. The Global Health Se-
curity (GHS) Index is the first comprehensive
assessment and of health security across 195
country . The West Africa Ebola epidemic cri-
sis awakened the world to the reality that path-
ogens can emerge unexpectedly, and when
outbreaks occur in countries that are unpre-
pared, they can spill beyond borders, threat-
ening the peace, health, and prosperity of all
countries. However, despite newly available
vaccines and therapies, response to the Ebola
outbreak that began in 2018 in eastern Demo-
cratic Republic of Congo has been hampered
by violence and instability, community resist-
ance to outbreak mitigation measures, hospital
transmission, delays in detection and isolation,
and lack of funding and resources. Delays in
the global response to Ebola in 2014 led to a
restructuring of the WHO and prompted calls
for measurement and transparent reporting of
countries’ public health capacities, including
the launch of the voluntary WHO IHR Joint Ex-
ternal Evaluations (JEES). Since then, health,
policy, and security leaders have developed
numerous high-level reviews and recom-
mended ways to identify, finance, and fill major

1 MBCHB, MSc, FIBMS, FRCS. Consultant Cardiac surgeon, Research Faculty, Department of Surgery/ School of Medicine/University
of Colorado, USA. Email address: mohammed.al-musawi@ucdenver.edu.

preparedness gaps. Nearly all recommenda-
tions pointed to a need to better understand
and measure—on a transparent, global, and
recurring basis—the state of international ca-
pability for preventing, detecting, and rapidly
responding to epidemic and pandemic threats.
An international advisory panel of 21 experts
from 13 countries designed a detailed and
comprehensive framework of 140 questions,
organized across 6 categories, 34 indicators,
and 85 sub indicators to assess a country’s ca-
pability to prevent and mitigate epidemics and
pandemics.

Let us see what was the striking conclu-
sions of the report which came just before the

6

CATEGORIES

34

INDICATORS

85

SUBINDICATORS!

20
140
+U)

QU ESTIENS

Figure 1| Global health security index framework."'
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COVID 19 pandemic.

National health security is fundamentally
weak around the world. No country is fully pre-
pared for epidemics or pandemics, and every
country has important gaps to address.

The GHS Index analysis finds no country is
fully prepared for epidemics or pandemics. Col-
lectively, international preparedness is weak.
Many countries do not show evidence of the
health security capacities and capabilities that
are needed to prevent, detect, and respond to
significant infectious disease outbreaks. The
average overall GHS Index score among all
195 countries assessed is 40.2 of a possible
score of 100. Among the 60 high-income coun-
tries, the average GHS Index score is 51.9. In
addition, 116 high- and middle-income coun-
tries do not score above 50. Overall, the GHS
Index finds severe weaknesses in country abil-
ities to prevent, detect, and respond to health
emergencies; severe gaps in health systems;
vulnerabilities to political, socioeconomic, and

environmental risks that can confound out-
break preparedness and response; and a lack
of adherence to international norms. Specific
scores for the GHS Index categories are as
follows:

PREVENTION: Fewer than 7% of countries
score in the highest tier8 for the ability to pre-
vent the emergence or release of pathogens.

DETECTION AND REPORTING: Only 19% of
countries receive top marks for detection and
reporting.

RAPID RESPONSE: Fewer than 5% of coun-
tries scored in the highest tier for their ability to

rapidly respond to and mitigate the spread of
an epidemic.

HEALTH SYSTEM: The average score for
health system indicators is 26.4 of 100, mak-
ing it the lowest-scoring category.

COMPLIANCE WITH INTERNATIONAL
NORMS: Less than half of countries have sub-

the rank of Iraq is 167 out of 195).
COUNTRY AVERAGE
SCORE SCORE*
Antimicrobial resistance (AMR) 8.3 42.4
Zoonotic disease 20.4 271
Biosecurity 0 16.0
Biosafety 0 22.8
Dual-use research and culture of 0 1.7
responsible science
Immunization 87.7 85.0
Laboratory systems 16.7 54.4
Real-time surveillance and reporting 36.7 39.1
Epidemiology workforce 25 423
Data integration between human/ ani- 100 29.7
mal/environmental health sectors
RAPID RESPONSE 19.5 38.4
Emergency preparedness and response 0 16.9
planning
Exercising response plans 0 16.9
Emergency response operation 0 23.6
Linking public health and security 0 22.6
authorities
Risk communication 0 39.4
Access to communications infrastruc- 68.4 72.7
ture
Trade and travel restrictions 100 97.4
*Average: all 195 countries
Scores are normalized (0—100, where 100 = most favorable)

Table 1| Details of the score of Iraq for all six domains of global health Security Index model." (Total index score is 25.8,

COUNTRY
SCORE

AVERAGE
SCORE*

HEALTH SYSTEM 11.8 26.4

Health capacity in clinics, hospitals and 5.6 24.4
community care centers

Medical countermeasures and person- 0 21.2
nel deployment

Healthcare access 41.9 38.4
Communications with healthcare work- 0 15.1

ers during a public health emergency

Infection control practices and avail- 0 20.8
ability of equipment

Capacity to test and approve new medi-  87.7 42.2
cal countermeasures

COMPLIANCE WITH 29.5 48.5
INTERNATIONAL NORMS

IHR reporting compliance and disaster 50 62.3
risk reduction

Cross-border agreements on publicand 0 54.4
animal health emergency response

International commitments 43.8 53.4
JEE and PVS 0 17.7
Financing 16.7 36.4
Commitment to sharing of genetic 66.7 68.1
& biological data & specimens

RISK ENVIRONMENT 29.2 55.0
Political and security risks 771 60.4
Socio-economic resilience 53.6 66.1
Infrastructure adequacy 8.3 49.0
Environmental risks 38.6 52.9
Public health vulnerabilities 42.6 46.9
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mitted Confidence-Building Measures under
the Biological Weapons Convention (BWC) in
the past three years, an indication of their abil-
ity to adhere to important international norms
and commitments related to biological threats.

RISK ENVIRONMENT: Only 23% of countries
score in the top tier for indicators related to
their political system and government effec-
tiveness.

The index score of Iraq is 25.8 and the rank
is 167 out of 195 countries. Table 1 represents
the score of Iraq in the six categories.

Interestingly when they recently conducted
countries vulnerability in the face of an out-
break like COVID-19, the country scores were
analyzed against the total volume of domestic
and international travelers per year, using flight
data for all 195 countries and it showed that
Americas and Asia are the most vulnerable.

Despite that the United States had a score
83.5 (out of a possible 100), the United States’
response to the COVID-19 outbreak to date
shows that capacity alone is insufficient if that
capacity is not fully leveraged. Strong health
systems must be in place to serve all popula-
tions, and effective political leadership that in-
stills confidence in the government’s response
is crucial.

In the past four months, the world has
seen how an isolated outbreak in one coun-
try has rapidly grown to a global pandemic.
The COVID-19 outbreak has proven that a
threat anywhere is a threat everywhere, and
no country can rely on the strength of its own
preparedness alone. The global average GHS
Index score is just 40.2, and the response to
the COVID-19 outbreak makes it clear that
the world is collectively unprepared for a pan-
demic. Plans to combat COVID-19 require lo-
cal, national, regional, and global action, and
all countries has an obligation to address the
gaps in its own system and to invest in coun-
tries that are far less prepared.

What is even more striking tis that 9 out of
20 worse countries in term of COVID cases
and death were from the best 20 countries in
GHS Index. This raises many non-answered
questions about the validity of the indicators.
Also, it raised questions about how the prepar-

edness itself is not enough when the decision
to act is in hands of politicians rather than in
the hands of health policy makers. It raised
questions about the impact an authoritarian
government can have to manage the situation
compared to democracies and what is the di-
viding line between what individual right is and
what is public right. The pandemic revealed
that even health issues are politicized national-
ly and internationally even in the worse global
healthy situations.

CONCLUSION

The GHS Index which was adopted by UN
showed the global no preparedness in the face
of biological threats. It also raised many ethi-
cal issues about the difference between indi-
vidual rights and public rights when govern-
ments need to stop spread of infections. And
unfortunately, it showed how much the world is
divided and had not cooperated to take joined
preemptive measures to prevent such catas-
trophe. More collaboration and transparency
between nations is required if we want to over
come the ongoing pandemic and to prevent fu-
ture possible ones.
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Specia Article

Crisis Nephrology; Challenges During the COVID-19 Pandemic

Ala Ali*

ABSTRACT

Times of crisis unmask all features of the health system and challenge all efforts and morals of health care professionals.
Over the last five months, the current COVID-19 pandemic highlighted all these things. Nephrology services have greatly
affected during this crisis time. Many medical, logistic, financial, and ethical challenges are facing the whole nephrology
human workforce and services. Here we are reflecting on these issues with possible great future consequences. .

Key words: Crisis, Nephrology, Pandemic, COVID-19.
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“ The darkest places in hell are reserved
for those who maintain their neutrality in times

of moral crisis.”
Dante Alighieri - Inferno

The basic nephrology knowledge had been
dated a long time ago with records from Meso-
potamia, ancient Egypt, Greece, and others."
Pandemics and catastrophe occurred at dif-
ferent points of time in different geographical
areas and civilizations. Thus, renal insults
and challenges to treating them run in paral-
lel with these history-changing events. So, it’s
always a daring situation to treat renal patients
at such difficult times of the history of human-
kind. These events included but not limited to
the great cholera pandemic, world wars, major
earthquakes, tuberculosis, HIV, SARS, Ebola,
and the recent COVID-19 pandemic.

During all these major events, different
forms of renal injuries emerged mostly acute
kidney injury (AKI) with its serious conse-
quences, urinary tract traumas, and renal pa-
renchymal lesions secondary to infective ori-
gins.

The complex pathophysiology of renal dis-
eases and the intricate relation with other or-
gans during acute illnesses add more burden
to the health care providers to offer the best
renal and medical care. This is in addition to
the altered body physiology in the milieu of
uremic patients with multiple comorbidities, or

the immune suppression state in renal trans-
plant recipients.

Clinical challenges

Acute kidney injury is a potentially prevent-
able event. It usually occurs secondary to
severe dehydration, rhabdomyolysis, and /or
sepsis and cytokines release.?® In previous re-
ports of SARS and MERS-CoV infections, AKI
developed in 5% to 15% cases and carried a
high (60%—90%) in-hospital mortality rate.? All
efforts to provide sanitary water, correcting flu-
id status, and avoidance of nephrotoxic medi-
cations are mandatory.

Access to renal replacement therapy (RRT)
is a critical issue in such difficult times. The
decision to go for haemodialysis (HD), perito-
neal dialysis (PD), or continuous renal replace-
ment therapy (CRRT) depends on logistics
and availability. High cut-off membranes may
be preferable for CRRT which may add more
cost. Sometimes the dialysis setup is unable
to handle the load and resources may not be
enough to provide HD or CRRT for all patients.
Here, acute PD may be an option. Thus, the
decision for the type of RRT should have a
pragmatic approach.

Acute PD can maximize the provision of di-
alysis resources during the surge of cases. It
will decrease the number of inserted dialysis
catheters and the possible bloodstream infec-
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tions. Another advantage is the ability to train
non-nursing staff in the PD procedure, which
is not technically challenging but requires strict
sterile technique.*

During the 2009 H1N1, there were some
reports about a direct viral cytopathic renal
injury 5. SARS-CoV-2 has been isolated from
the urine sample of an infected patient, sug-
gesting the kidney as the target of this novel
coronavirus.® Viral RNA has been identified in
kidney tissue and urine.” In a Chinese report
of 710 patients admitted for COVID-19, 44%
had proteinuria and haematuria and 26.7%
had haematuria on admission.® A case of col-
lapsing glomerulonephritis has reported with
no evidence of renal inflammation but mostly
a direct viral effect on podocytes.® A postmor-
tem renal biopsy showed direct parenchymal
infection of tubular epithelial cells and podo-
cytes with marked acute tubular injury and
erythrocyte aggregation in such severe lethal
COVID-19.10

No reports were focusing on the outcome
after the crisis of non-dialyzed chronic kidney
disease (CKD) patients. In such times, the risk
of infection acquisition and increased cardio-
vascular risk is equally serious. This causes
difficulties to maintain an appropriate diet and
to obtain the medication, next to the stressful
conditions in which these patients have to live.
Therefore, pandemic certainly generates med-
ical and therapeutic problems in CKD patients,
even if they are not yet on dialysis."

The maintenance dialysis program is the
most common chronic life-saving medical ser-
vice around the world. The dialysis facilities
are great places for the spread of an air-born
disease between the immune-compromised
patients themselves and the dialysis staff. This
is apparent in developing countries and con-
flict areas with crowded dialysis units, poor in-
fection control, and limited personal protective
equipment (PPE).

Dialysis access and its delivery would be
seriously affected. Dialysis mandates large
volumes of microbiologically pure, controlled
water (500 ml/min of treatment; one hundred
twenty | for four hours session). This can be
an obstacle to performing adequate dialysis in
the developing world, however, it’s going to be
a downside at explicit times even in developed
countries.'

In-center HD faces another challenge
which is the strict adoption of infection control
procedures that involves the whole pathway
from patient’s transport to discharge from the
HD unit.

The major issues for chronic PD patients
are the provision of dialysis consumables and
the deal with acute complications that bring
patients for acute care. Volume management
needs special attention and the use of more
hypertonic solutions is better than an urgent
switch to haemodialysis. Here exposure to ex-
cess glucose needs to not be overlooked.™

With distorted infrastructures and limited
resources or diverted clinical skills, the crea-
tion of dialysis access or PD catheter inser-
tion is another challenge that needs to be en-
dorsed well.

During such crisis time, renal transplant
programs would be ceased to the degree of
total shutdown as in the current COVID-19
pandemic. The SARS-CoV-2 infection has a
severe course in renal and other solid organ
transplant recipients.' While no cases of H5N1
have occurred in transplant patients, and none
of the previous pandemics occurred in an era
when transplantation and immune-suppressed
patients were common, graft dysfunction re-
ported and Kidney transplant recipients had
more severe COVID-19 pneumonia than the
general population.'®16

For transplantation units, The risks include
unhygienic conditions, risk of infections of im-
mune-compromised patients. The provision of
antirejection medication may be compromised
with serious patients risks. The intensification
of immune suppression for the management of
acute graft dysfunction will add more complex-
ity.

Donor testing with RT-PCR and bronchoal-
veolar lavage and CT scan would be needed.
Still, we do not have data on the sensitivity of
multiple RT-PCR tests or RT-PCR tests with
bronchoalveolar lavage in asymptomatic indi-
viduals. This will increase the costs and efforts
in addition to limiting resources for other priori-
ties.!”

Thus, considering transplantation during
this pandemic is complex. It may be easy to
defer non-urgent transplantation but the big
ethical challenge is transplanting high immu-
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Both dialysis patients and transplant re-
cipients may be ‘super-spreaders’ of infection
during influenza, or other contagious respira-
tory virus pandemics. They may shed large
amounts of virus for prolonged periods, re-
sulting in spread to a greater number of con-
tacts.1%20

Nephropharmacology and drug dosing

This is another challenge while caring for
COVID-19 patients. At this time, there is much
uncertainty in treatment strategies. All the pro-
posed medications have some crossing points
with nephrology. There are variable reports
about the drug side effects. The cardiac risk
of hydroxychloroquine may limit its use in pa-
tients with CKD. Different therapies but mainly
antiretroviral therapy can affect calcineurin in-
hibitors metabolism in transplant patients. The
recently increasing interest in using remdesivir
can be limited in patients with glomerular fil-
tration rate below 30 ml/min. There are very
limited data regarding the use of immunomod-
ulators like tocilizumab and sarilumab in such
patients.?! This is in addition to the possible
roles of combined use of ACEI/ARBS and/or
statins in patients with multiple comorbidities
like renal patients.?%

Vaccination

The influenza vaccination rate among di-
alysis and wait-listed patients has declined in
the past decade in different countries mostly
due to non-adherence to standards and in-
adequate liaison with infectious disease de-
partments.?#?> A stricter follow of vaccination
standards should be adopted and checked
regularly. Considering the immune dysfunc-
tion in CKD, ESRD, and transplant patients,
the introduction and synthesis of vaccines to
prevent another COVID-19 wave is another
challenge. The vaccine should protect without
risking renal patients’ lives.

Logistic and Financial Problems

The term logistics refers to ‘the procure-
ment, maintenance, distribution, and replace-
ment of personnel and material’, to have ‘the
right measure, at the right place, at the right
time’.26

These problems include;

+ Infrastructures and the need for rapidly es-
tablishing safe and accessible dialysis units,
high dependency units, and medical words
for care.

+ Maintenance of easy access to dialysis, and
provision of dialysis consumables, and pure
water supply.

+ The availability of well-trained human re-
sources and their mobilization to areas of
need without risking their lives. There would
be high rates of worker absenteeism ceas-
ing other services, like transportation and
communications. 15

+ The strict adoption of infection control pro-
cedures and the provision of PPE.

+ There is a possible risk of reducing dialysis
frequency which will affect the clinical status
of patients especially those with fluid over-
load.

+ Acute care initiative will divert the care of
nephrology and transplant outpatients with
possible patients’ risks.

+ The need for governmental and financial
support which may need to transfer budgets
to the care of renal patients amid an increas-
ing need for the whole health system to sup-
port. Testing materials and media should be
available and labs should be ready and may
run in multiple shifts. A continuous supply
chain should be available.

Also, the psychological burden on patients
and health care providers and the fear of trans-
mitting infections in between during pandem-
ics should add another challenge.

All the above-mentioned challenges will
have great future consequences. The com-
plexity of managing renal patients, the in-
creasing need for technology, the stress and
exhaustion of healthcare providers, and the
fiscal crisis will affect the whole nephrology
workforce. Nephrology is facing a critical prob-
lem with declining interest and expanding de-
mands.?

What to do?

Prepare

Preparedness means the state of readi-
ness, especially for war 28. Such pandem-
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ics is just like a war state. When compared
to other medical disciplines, renal services
should always have a plan for serious events,
especially in developing countries to mitigate
the serious consequences. The plan should
include a clear description of leadership, lo-
cations, teams, personnel, resources, and fi-
nance. A crisis simulation training and scenario
should be practiced. Prepare all dialysis units
with strict infection control procedures and al-
ways check for them. Disaster preparedness
activities lead to improvements in knowledge,
skills, or attitude. There needs to be a wider
focus on the whole health care team, including
allied health professionals and support staff.
Evaluation during real disasters and the use
of validated competencies and tools to deliver
and evaluate disaster preparedness will lead
to the best preparedness and response.?®:%0:31

Act

The plan should be implemented. Check
all the available human resources and ser-
vices. Regularly assess the status to update
responses and resources allocation. Each unit
should follow WHO core components for in-
fection prevention and control in all settings.*
During pandemics, the first goal in HD units
is to maximize social distancing. The second
goal is the early detection of any infected pa-
tients.*

Educate

Never forget to educate colleagues, medi-
cal staff, and patients about how to deal with
such a difficult situation. Even, you may start
informing the patients through letters, text
messaging, and phone calls before going to
the hospital about any risks and special care
or changing management plans.

Reflect on action

During the pandemic aftermath, you should
reflect to fill the gaps and be ready for any fu-
ture events. Better pandemic response educa-
tion and communication within hospitals and
the whole system are mandatory.

In conclusion, pandemics represent a seri-
ous challenge to the nephrology practice. Ad-
herence to the principles of crisis medicine,
with a well-prepared team and plans, is vital.
Assignment of resources, technology, and per-

sonnel is mandatory to minimize the extent
of medical, logistic, and legal problems, and
saving as many lives as possible. This always
means making difficult clinical decisions with
ethical challenges, but never to be neutral in
such times.
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Epidemiological Characteristics of confirmed COVID-19 cases in
Iraq, three months situation analysis

Riyadh A. Alhilfi!, Yasir Y. Majeed?, Ali K. Banoosh?, Safaa S. Ali#, Ban A. Shnan®, Ammar B. Muftin®

ABSTRACT

INTRODUCTION: COVID-19 is an emerging respiratory disease that was first reported in December 2019 in China and
was then declared a public health emergency and subsequently a global pandemic. It is caused by a novel coronavirus that
resembles the SARS CoV1 virus with some genetic differences.

OBJECTIVE: To show the clinical fate and epidemiology of the patients confirmed to have COVID-19 in Iraq for the three
months from 24 February to 24 May 2020 and to compare our data to those of neighbour and other eastern Mediterranean
countries.

METHODS: A cross sectional study was conducted to show the epidemiology of laboratory confirmed COVID-19 cases in
Iraq from 24 February to 24 May 2020. All cases were diagnosed exclusively in governmental laboratories in Baghdad and
other provinces by real time PCR. Incidence rate per 100,000 population, cure rate and case fatality rate were calculated
and compared to that of other Eastern Mediterranean countries.

RESULTS: There were 4,469 laboratory confirmed COVID-19 cases by 24 May 2020 in Irag which make an incidence of
11.13 per 100,000. Total recoveries were 2,738 (61%). Iraq was ranked the 12" among the EMRO countries in terms of
confirmed COVID-19 cases. Males were 2,430 (54%) of the total cases, the highest case count was among the age group of
30-39 years (18.9 %), while the least percentage was among the 80 years and above age group (1%). Of the totally infected
persons, 207 (4.6) were healthcare workers, and 187 (~ 90 %) of them were nurses and medical doctors.

CONCLUSION: after the first three months of pandemic of COVID-19, Iraq still in the middle rank among other Eastern
Mediterranean countries in form of number of confirmed, cure and death rate. Baghdad, followed by Basra and Najaf have
the highest rate of infection while Anbar and Ninawa are the least provinces affected.

Key words: COVID-19, Iraq, Epidemiology.

INTRODUCTION

both SARS-CoV and MERS-CoV, yet closely

Coronavirus disease 2019 (COVID-19) is
an emerging respiratory infectious disease.
Reported initially as a cluster of pneumonia of
unknown cause in Wuhan, China in late De-
cember 2019."2 Molecular analysis has shown
that the culprit pathogen is a novel coronavirus,
which was named initially 2019-nCoV.? On 11
February 2020, the World Health Organization
(WHO) officially named the virus severe acute
respiratory syndrome coronavirus 2 (SARS-
COV-2) and the disease coronavirus disease
2019 (COVID- 19).* The virus is distinct from

related.® It has been suggested that COVID-19
may be less severe than SARS and MERS.
But, it is more contagious.® The WHO declared
the outbreak a Public Health Emergency of In-
ternational Concern on 30 January 2020 and a
pandemic on March 11, 2020.2

With the rapid and wide transportation, the
disease had been spread all over the world
within few weeks. The United Arab Emirates
was the first Eastern Mediterranean country
to detect COVID-19 in late January 2020 fol-
lowed by Egypt and Iran. Progressively over
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the next few weeks, all east Mediterranean
countries have registered their first cases. In
Iraq, the first case of COVID-19 was reported
on 24" of February 2020.7

COVID-19 is a highly contagious disease
and each infected person could infect others®
either directly through inhalation of respira-
tory droplets of an infected people or indirectly
through fomites in the immediate environment
around the infected person.® Unlike SARS-
CoV, transmission of COVID-19 occur during
the prodromal period when those infected are
mildly ill, and carry on usual activities, which
contributes to the wide spread of infection.™
Although the infected droplets can be trans-
mitted over a range of about one meter, WHO
continues to recommend airborne precautions
for circumstances and settings in which aero-
sol generating procedures and support treat-
ment are performed, according to risk assess-
ment."

In a cohort of 32,583 patients in China, me-
dian age of infected people was 56.7 years.
Women were slightly more affected than men.
Elderly over 80 years had a higher risk of hav-
ing severe or critical cases compared to young
adult less than 20 years.' In another study
from china that recruited 44,672 patients about
80 % of cases were mild, 15 % severe, and
5 % critical with a case fatality 2.3 %.'? The
presenting common symptoms include fever,
dry cough, dyspnoea, chest pain, fatigue and
myalgia.® Gastrointestinal symptoms are rarely
reported.”® Development of pneumonia with
CT changes is difficult to be assessed in all pa-
tients with COVID-19, however, in hospitalized
patients all of them had pneumonia with abnor-
mal findings on chest computed tomography.'?

Older age, smoking and underlying non-
communicable diseases (NCDs), such as dia-
betes, hypertension, cardiac disease, chronic
lung disease and cancer, have been reported
as risk factors for severe disease and death.™

Since the detection of the first case of
COVID-19 in Iraq on 24 February 2020, The
Public Health Directorate has published many
situation reports about the epidemiology of
COVID-19 in Iraqg. These reports have in-
cluded an updated data about the confirmed,
cured, active and died patients with some oth-
er demographic characteristics. In this study
we are presenting the clinical fate of the pa-

tients confirmed to have COVID-19 in Iraq for
the three months from 24 February to 24 May
2020 showing some demographic features
and comparing our data to that reported in
Eastern Mediterranean countries.

METHODS

Setting and Design: This cross-sectional
description was based of the national regis-
try of the confirmed COVID-19 at the Ministry
of Health in Iraq. Registry data are gathered,
unified and analysed centrally at the Public
Health Directorate in Baghdad in collaboration
with sections of the communicable diseases
in Health Directorates of all Iraqi provinces in-
cluding Kurdistan region. The study covered
the period of three months from 24 February
to 24 May 2020.

Ethical consideration: The use of these data
was approved by the Public Health Directorate,
in accordance with the regulations of Ministry
of Health in Irag.

Definition of the cases: Confirmed cases of
the COVID-19 that are used in this registry,
hence this analysis, are those who were tested
positive using a real time PCR on a sample
of nasopharyngeal and oropharyngeal swap.
The laboratory tests were done exclusively
at governmental laboratories in Baghdad and
health directorates in Iraq. Laboratory devices
and kits used for the diagnosis of COVID-19
were of variable markers and versions. In the
first few weeks of the pandemic, the Ministry
of Health in Iraq has adopted a passive sur-
veillance system where tests were performed
on those with a clinical history suggestive of
COVID-19, a history of travel to highly en-
demic countries, or a history of contact with a
confirmed case of COVID-19. However, when
the tests became available on a wide scale,
many health directorates started an active sur-
veillance to detect the cases in the community
especially the communities that reported more
confirmed cases.

Variables of the study and definitions: the
following demographic variables were used for
sake of this analysis; age distributed in eight
groups each of a decade, gender, and address
per provinces. Job description was reported
only for the confirmed cases of COVID-19 from
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healthcare workers.

Active case: Any patient who was confirmed
COVID-19 and persistently shows positive re-
sults by real time PCR by 24 May 2020 is con-
sidered active case.

Cure case: A COVID-19 confirmed patient is
considered cured when he/she turns negative
on PCR in two consecutive samples 24 hours
apart.

Cure rate: is the total number of cured cases
divided by the total number of confirmed cases
as recorded on 24 May 2020 multiplied by 100.

Age specific case fatality: Total number of
deaths over the total number of confirmed cas-
es within the same age group.

Death Case: For surveillance purposes, WHO
defines a death for COVID-19 as a death re-
sulting from a clinically compatible disease in a
probable or confirmed case of COVID-19, un-
less there is a clear alternative cause of death

en from the Department of Statistics / Ministry
of Health.

Iraqi data was compared with the data of other
Eastern Mediterranean countries.'®

Statistical analysis: data were shown by ta-
bles and graphs using Microsoft Excel soft-
ware 2019.

RESULTS

In the first three months of the pandemic
in Iraqg since the first case of COVID-19 regis-
tered, 4,469 confirmed cases were reported,
160 patients have died and 2,738 patients have
cured. The incidence rate is 11.13 / 100,000
population. Table 1 shows the confirmed, ac-
tive, cure and dead patients distributed over
the Iraqi provinces.

Table 2 shows the profile of Iraq compared
to that of Eastern Mediterranean countries.

not related to COVID-19 (for example, trau-
ma). There should not be a period of complete
recovery between illness and death.®

Figure 1 shows the map chart of the epidemi-
ology of COVID-19 of Iraqi provinces and the
neighbour countries. Figure 2 shows the effect
Incidence rate: total number of confirmed of complete and partial curfews on the number
cases/ 100,000 population for each province.  of the confirmed cases.

The total population of each province was tak- Of the totally con-

firmed cases during the

Table 1| COVID-19 cases and indicators by province in Iraq, 24 February - 24 May 2020 studied period, 2,430 (54
. . Incidence %) were males and 2,039
Province Confirmed Active Death Cure Curerate? rate}160,000 (46- 0/0) were female. 845
patient (18.9 %) were S
Baghdad 2,233 1,195 97 941 42% 26.09 from age group 30-39 g
Basre e ! R 7 2439 years, other demograph- E
Najaf 318 3 6 299 94% 20.52 ic data are shown in the z
Rl 7 8 4 95 8% 13-64 table 3. Confirmed and ©
Erbil 242 30 1 2 87% 12339 cured cases of COVID-19 £
Kerbala 153 27 8 118 7% 1.92 age 10 years and below is 2
Sulaymaniya 215 38 4 173 80 % 9.44 shown in figure 3. =
Missan 52 s % 87% 44 The number of health 3
Thi-Gar 96 2 4 7 e 4.35 care workers get infected 2
bk 72 i 2 59 S i in the three months from =
Wassit 59 17 3 39 66 % 4.06 24 February to 24 May =
Diyala 45 19 5 21 47% 2.61 2020. Figure 4 shows the =
Babylon 49 5 5 39 80% 2.25 infected HCW according _E:’
Dahuk 26 7 o 19 73% 1.91 to their job description. T
Diwaniya 15 3 1 1 73 % 1.1 ::1;)
Sala-Aldin 13 4 o 9 69 % 0.77
5 s s 6w DISCUSSION 3
Anbar 5 2 0 3 60 % 0.27 .§
Total Iraq 4469 1571 160 2738 617% 11.13 The ﬁrSt case Of COV_ =

87
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visited Iran.® This study will

Table 2 | COVID-19 case summary statistics in EMRO region till 24 May 2020 . .
| 2 y g Y have a look at the epidemiol-

COUNTRY CONFIRMED DEATH CURE ACTIVE Ogy Of COV'D_19 in |raq after
Iran 135,701 7,417 105,801 22,483 3 months since the first re-
Saudi Arabia 725,60 390 43,520 28,650 corded case.
Pakistan AL D) B — The total confirmed COV-
Qatar Bl = e SR ID-19 cases in Iraq till 24 May
Uz 29,485 245 15,056 14,184 2020 were 4,469 with an inci-
Kuwait 21,302 156 6,117 15,029 dence rate of 11.13/100,000
Egypt 17,265 764 4,807 11,694 population. Of those 160 pa-
Afghanistan 10,582 218 1,075 9,289 tients (3.60/0) have died, 2,738
Bahrain 9,138 13 4,587 4,538 (61%) have been cured, and
Oman 7,770 37 1,933 5,800 1,571 (36.4%) continue as ac-
. 2,433 199 4703 2,531 tive cases. Iraq is the 12th in
raq 2469 o 2,738 7 the ranking of Fotal reported
- 268 " - Soss cases_and 13th in the number
’ ' of active cases among East
Diibouti ke 1 o7 195 ern Mediterranean countries.
somalia 1594 o1 204 1329 This rank is located in the
Ll PErmem ik 26 688 400 middle where Iran is on its top
Tunisia 1,048 48 914 86 and Libya is in its bottom.®
Jordan 708 9 a7 228 (see table 2) Rate of death in
Palestine 423 3 357 63 Irag rank it the ninth, but it is
V- %5 2 - 170 the third among Arabic Asian
Syria 36 4 # o countries after Yemen and
Libya 75 ; 3 3 Syria; however, it is much bet-
TOTAL p— 1or o0 ——— ter compared to the world av-

erage, 6.3 %. While the cure

, . . ) rate puts Iraq within the first
ID-19 in Iraq was reported in Najaf province on quarter.

24 February; the patient was a theology stu-

dent from Iran. Four more cases were reported Cure rate and case fatality rate in Iraq are
in Kirkuk province on 25 February; the patients ~ Much better than the average rates of the
were an Iraqi family who recently returned from ~ Worlds which are 42 and 6.3 % respectively.™®
Iran. Two days later on, Baghdad announced However, it is important to note that the coun-
its first confirmed case who had also recently ~ tries recorded numbers are dependent on the
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Table 3 | Epidemiological characteristics of COVID-19
cases in Iraq till 24 May 2020
Characteristic Count Percentage
Gender
Male 2430 54
Female 2039 46
Age group (years)
<10 344* 7.7*
10-19 529 1.8
20-29 794 17.8
30-39 845 18.9
40-49 755 16.9
50-59 627 14.0
60-69 345 7-7
70-79 184 4.4
- 80' 46 e Ambulance drivers I Nurses
Travel history Il Dentists Pharmacists
ves 57 3> Medical doctors [l Service employee
Ne 4299 862 Laboratory specialists
Missing data 13 0.3
* This number and percent refers only to those below 10 years, In figure 3 Figure 4 l COVID-19 infected HCWs by jOb description
and discussion section, 384 (8.6 %) refers to those aged 10 and below.

total number of testing conducted in each coun-
try and may not reflect the actual epidemiologic
situation of COVID-19 burden. Globally, CFR
is remarkably variable among different studies;
it is around 2-3 % in overall patients,'”® 11-
15% in hospitalized patients'%2° and up 46 %
among critically hospitalized patients.®

Table 1 shows the distribution of COVID-19
cases in Iraqgi provinces, involvement of the

Najaf have reported the highest incidence
rate; 26.09, 24.39, and 20.52 cases/ 100,000
population respectively. All these provinces
have shared the presence of an international
airport; a state that makes the risk of importing
infected cases higher. This notion is also appli-
cable for Kurdistan region. While the incidence
rate of COVID-19 in Erbil and Sulaymaniya,
which have airports, are 12.39 and 9.44 per

~N . .
C provinces is diverse. Baghdad, Basra, and 100,000 population respectively, Dahuk, does
e}
E
=]
z
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o 80 76
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5 67
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not have an airport, has an incidence rate of
1.9/ 100,000 population. The relation of risk of
importing COVID-19 case with the presence of
airports has been noted in Chine, India, and
Africa.?!

The total number of daily confirmed COV-
ID-19 cases was increasing gradually as il-
lustrated in figure 2 till the 12" epiweek when
complete curfew was implemented. Two
weeks thereafter the number of confirmed
cases started to decline coinciding with the
maximum reported duration of action of the
disease, which is 14 days.?? After changing the
complete curfew to partial a second sharp rise
in the confirmed cases has been noted.

In our study, males are slightly more af-
fected by COVID-19 than females with a
male:female ratio of 1.2:1. Many studies from
Iran® and China®* '® have shown similarly
that males are more commonly affected than
females. The more susceptibility to infection
among men could be attributed to a more
chance of men for contracting the infection
because they relatively spend more time out-
side homes. Though some other opinions at-
tributed this difference to the X chromosome
and sex hormones, which have been reported
to play role in innate and adaptive immunity?
especially men are not only more infected than
females but they are more serious and has a
high mortality.?* 26

Around 50 % of infected patients in this
report are between age of 20-50 years (see
table 3), then it progressively decreases with
age reaching about 1 % in those over the age
of 80 years. This is expected because adults
are mainly involved in works outside homes
exposing them to threat of having the infec-
tion. Besides that, people over the age of 65
years in Iraq comprises less than 5 % of the
total Iragi population.?”

In this report, 384 patients (8.6%) confirmed
to have COVID-19 were aged 10 years and
below. Figure 3 shows that in this age group
the recovered cases is usually more than the
active cases, and the rate of confirmed cases
is directly related to the age. Early reports from
China has shown that infection of COVID-19
below age of 10 years is very rare; about
0.9%.28 However, this low rate of infection of
children does not necessarily reflect low sus-
ceptibly but due to less exposure in the first

days of the pandemic because children have
fewer outdoor activities and undertake less
international travel, making them less likely
to contract the virus.?® A systematic review
showed that children have so far accounted
for 1%-5% of diagnosed COVID-19 cases,
they often have milder disease than adults and
deaths have been extremely rare.?

In Iraq, 207 health care workers (HCW) (4.6
%) have been infected with COVID-19 in the
first three months (See Figure 4); nursing staff
were 125 (60.4 %) and medical doctors were
62 (30%). COVID-19 is imposing a significant
burden on HCW exposing them to a huge dan-
ger despite the availability of personal protec-
tive equipment. This is a worldwide problem, in
Italy by 16 April 2020, 16,991 healthcare work-
ers had tested positive for COVID-19. They
represented about 10 % of the total infected
people, of them 206 (1.2 %) have died.*®
Based on data from 30 countries, the inter-
national council of nursing has estimated that
90,000 healthcare workers have been infected
on average of 6 % of all confirmed cases of
COVID-19.3" High rate of involvement of HCW
has raised a call to exercise more strict infec-
tion control programs and provision of effective
personal protective equipment on a wide scale
to protect the essential fighters of this dreadful
enemy.

CONCLUSION

The review of Iraq data of COVID-19 pan-
demic has shown that it is in the middle rank
compared to other countries of Eastern Medi-
terranean Region. Male are more affected
than female and young adults are the highest
age group to be involved.
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Special Article

Death from COVID-19 in Iraq, and its associated risk factor: a
three-month situation analysis

Riyadh A. Alhilfi!, Yasir Y. Majeed?, Ali K. Banoosh?, Safaa S. Ali*, Ban A. Shnan®, Ammar B. Muftin®

ABSTRACT

INTRODUCTION: COVID-19 has distributed all over the world. The disease has a diverse clinical presentation ranging from
mild to critical with few deaths. Elderly, men, and those with immunocompromised state or associated comorbidities are
prone to have more severe symptoms and associated with higher risk of death.

OBJECTIVE: To present the case fatality rate of COVID-19 in Irag and in each Iragi province registered from 24 February
to 24 May 2020 and to find an association between age, gender, and some comorbidities on death from COVID-19.

METHODS: A cross sectional study was conducted to show the epidemiology of cases died of COVID-19 which were diag-
nosed by RT PCR and registered at the National Registry of the Public Health Directorate, Ministry of Health in Iraq during
the first three months of pandemic. We calculated the case fatality rate of each Iraqi province. Then we studied an asso-
ciation between death and age, gender, having coronary artery disease, hypertension, diabetes mellitus, cancer, chronic
respiratory disease, and travel history.

RESULTS: Out of 4469 confirmed cases with COVID-19, 160 have died with a case fatality rate of 3.6 %. Diyala and
Babylon were recorded the highest CFR; 5/45 (11.1 %) and 5/49 (10.2 %) respectively. Mean age in years, gender, having
coronary artery disease, hypertension, diabetes mellitus, cancer, chronic respiratory disease were statistically associated
with death from COVID-19, while travel history did not.

CONCLUSION: CFR of COVID in Iraq is in the middle rank compared to the neighbour countries and about half of the aver-
age of the world. Being a male, elderly, and having a chronic medical illness is statistically associated with death.

Key words: COVID-19, Iraq, case fatality rate.

INTRODUCTION

mission of infectious diseases must rely on
sources of infection, routes of transmission,
and susceptibility of hosts.* Transmission of
COVID-19 is through respiratory droplets ei-
ther directly or indirectly as it is in SARS-CoV,
MERS-CoV, and highly pathogenic influenza.®
Duration of incubation period of an infectious
disease and ways of transmission is important

In December 2019, a cluster of pneumonia
of unknown aetiology appeared in Wuhan City,
in Hubei Province, China. Several of the initial
patients visited a wet seafood market where
other wildlife species were also sold." The vi-
rus, which is called SARS-CoV-2 is an RNA
virus of subgenus Sarbecovirus and of the ge-

nus Betacoronavirus, 60-140 nm in size, and
has about 80 % similarity to severe acute res-
piratory syndrome.?

Although the outbreak is likely to have
started from a zoonotic transmission, it soon
became clear that efficient person-to-person
transmission was also occurring.® Trans-
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to determine the type and the duration of iso-
lation and physical distancing. For COVID-19
incubation period is on average 5-6 days, how-
ever can be up to 14 days.®’

Patients with COVID-19 vary from being
asymptomatic to respiratory failure due to
acute respiratory distress syndrome. Fever,
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cough, and dyspnea is the commonest pre-
senting signs and symptoms.?

Although the vast majority of patients with
COVID-19 cure completely, a few have died.
Case fatality ratio (CFR), which is the propor-
tion of those died from the disease to the all
(asymptomatic and symptomatic) infected cas-
es is the tool used to measure the mortality of
a disease.’

The world case fatality is 5.9 %, but this
figure differs among different countries; the
highest rate is in France 15.2%, Italy 14.3%,
and UK at 14.1%.'° Excess deaths from the
COVID-19 pandemic might arise both in those
infected (direct effects), as well as those af-
fected (indirectly, not infected) by altered ac-
cess to health care services; the physical,
psychological, and social effects of distancing;
and economic changes.

Older age, cardiovascular disease, dia-
betes, chronic respiratory disease, hyperten-
sion, and cancer were all associated with an
increased risk of death.'?

Gender plays a role in acquiring infection
and its mortality. Males are affected more than
female also case fatality in male is higher than
female. Females contain more antibodies as
compared which comparatively boost their
immune system relative to the male. Again,
females possess oestrogen as sex hormone,
which gives them an upper hand than male.
Studies suggest that oestrogen acts as a shield
against lots of viral infections. In another study,
females also own two X chromosomes. Con-
sequently, they attain an extra copy of gene so
as to elevate the immune system.'

In this report and based on the National
Registry of COVID-19 of Ministry of Health in
Iraq, we are reporting the case fatality rate of
COVID-19 in Iraq and in each province regis-
tered during the first three months of the pan-
demic in Iraq; from 24 February to 24 May
2020. We also compare our data to that of
other Eastern Mediterranean countries. And
to find any association between mortality and
age, gender, and some chronic comorbidities.

METHODS

Setting and Design: This cross-sectional

study was based on the national registry of
confirmed COVID-19 cases at Ministry of
Health in Irag. The data of the registry is gath-
ered, unified, and analysed centrally at the
Public Health Directorate in Baghdad in col-
laboration with sections of communicable dis-
eases control in Health Directorates of all Iraqi
Provinces. The study covered the period of the
first three months of pandemic from 24 Febru-
ary to 24 May 2020.

Ethical consideration: The use of this data
was approved by the Public Health Directo-
rate, in accordance with the regulations of the
Ministry of Health in Iraqg.

Definition of the cases: Confirmed cases of
COVID-19 is any person tested positive by
a real time PCR on a nasopharyngeal and/
or oropharyngeal swab exclusively in gov-
ernmental laboratories in Baghdad and other
health directorates. Devices and kits for COV-
ID-19 diagnosis that have been used were of
varying makers and versions.

Variables of the study: we are reporting the
confirmed cases, number of cases cured and
number of cases died. CFR for each prov-
ince and for Iraq in general was calculated.
Age, gender, travel history, and presence of
coronary artery disease (CAD), hypertension,
diabetes mellitus, cancer, chronic respiratory
disease were reported and their association to
the mortality were tested. For the sake of this
study we define:

Active case: Any patient who was confirmed
COVID-19 and persistently shows positive re-
sults by real time PCR by 24 May 2020.

Cure case: A confirmed Patient with COV-
ID-19 is considered cured when he/she turns
negative on the PCR in two consecutive tests
done 24 hours apart.

Cure rate: is the total number of cure cases
divided by the total number of confirmed cases
as recorded on 24 May 2020.

Age specific case fatality: Total number of
deaths over the total number of confirmed cas-
es within the same age group.

Death Case: For surveillance purposes, we
used the WHO definition of death for COVID-19
“ a death resulting from a clinically compatible
disease in a probable or confirmed case of
COVID-19, unless there is a clear alternative
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Table 1| COVID-19 cases and indicators by province in Iraq, 24 February - 24 May 2020

Province Confirmed Active Death Cure CFR% Curerate % Population Incidence rate/100,000
Baghdad 2,233 1,195 97 941 4.3% 42% 8,558,625 26.09
Basra 747 151 18 578 2.4% 77% 3,063,059 24.39
Najaf 318 13 6 299 1.9% 94% 1,549,788 20.52
Muthanna 17 18 4 95 3.4% 81% 857,652 13.64
Erbil 242 30 1 211 0.4% 87% 1,953,341 12.39
Kerbala 153 27 8 18 5.2% 77% 1,283,484 11.92
Sulaymaniya 215 38 4 173 1.9% 80% 2,277,171 9.44
Missan 52 5 2 45 3.8% 87% 1,171,802 4.44
Thi-Qar 96 20 4 72 4.2% 75% 2,206,514 4.35
Kirkuk 72 1 2 59 2.8% 82% 1,682,809 4.28
Wassit 59 17 3 39 5.1% 66% 1,452,007 4.06
Diyala 45 19 5 21 11% 47% 1,724,238 2.61
Babylon 49 5 5 39 10.2% 80% 2,174,783 2.25
Dahuk 26 7 0 19 0.0% 73% 1,361,211 1.91
Diwaniya 15 3 1 11 6.7% 73% 1,359,642 1.1
Salah-Addin 13 4 0 9 0.0% 69% 1,680,015 0.77
Ninewa 12 6 0 6 0.0% 50% 3,928,215 0.31
Anbar 5 2 0 3 0.0% 60% 1,865,818 0.27
Total Iraq 4469 1571 160 2738 3.6 % 617% 40,150,174 11.13

cause of death not related to COVID-19 (for cance of an association, we used t-test used
example, trauma). There should not be a pe- for age, Chi square for travel history and co-
riod of complete recovery between iliness and  morbidities (cardiovascular, hypertension, dia-
death”.' betes mellites, chronic respiratory diseases),
and Fischer Exact test for cancer. The asso-
ciation is considered statistically significant if
the p value is < 0.05.

Statistical analysis: data was shown by ta-
bles and graphs using Microsoft Excel soft-
ware 2019. To calculate the statistical signifi-
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Figure 3 | Proportionate Age specific COVID-19 fatalities in Iraq 24 May 2020

RESULTS

In the first three months of the COVID-19
pandemic, Iraq has registered 4469 confirmed
cases of COVID-19. Out of this number, 160
patients have died with a CFR of 3.6 %. Table
1 shows the distribution of confirmed cases,
their outcomes among different Iraqgi prov-
inces. Diyala has the highest CFR 5/45 (11.1
%) followed by Babylon 5/49 (10.2%). Dahuk,
Salahaddin, Ninewa, and Anbar did not report
any death from COVID-19 with a zero CFR.

Figure 1 and 2 show the comparison of Iraqi

CFR and cure rate to that of neighbour coun-
tries and the average record of the world up to
May 2020. CFR and cure rate are ranking Iraq
in the middle among his neighbours.

Age group 50-59 years has included the
larger number of death 43/160 (27 %), and the
age between 50-80 include about 70 % of the
total deaths from COVID-19. See figure 3

Figure 4 shows the distribution of the closed
cases (recovered or dead) in age groups. In
those who were over age of 80 years 40.7 have
died and 59.3 have recovered. No death were
recorded in people younger than 20 years.
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Figure 4 | COVID-19 closed cases outcome distributed by age group in Iraq 24 May 2020

Men died more common than women, 110
(69 %) versus 50 (31 %) see figure 4. Table 2
shows that mean age in years, gender and
having hypertension, coronary artery disease,
diabetes mellitus, cancer, and chronic respira-
tory illness have associated with death all of
them with a p value of 0.0001.

DISCUSSION

Death is very dreadful event in any disease.
Since the emergence of COVID-19 in Decem-
ber 2019, death was the most fearful fate. The
disease is highly contagious but fortunately
less fatal.” The leading cause of death in pa-
tients with COVID-19 is respiratory failure from
acute respiratory distress syndrome.'® renal,

0 Male
[ ] Female

50 (31 %)

110 (69 %)

Figure 4 | COVID-19 fatality distribution by gender in
Iraq till 24 May 2020

liver, cardiac, coagulopathy, and septic shock
might be other causes.'”

Since the first confirmed case of COVID-19
in Iraq in late February 2020, we registered
4469 patients proved to have the disease up
to 24 May 2020 with an incidence rate of 11.13
per 100,000 population. (For more details
about the epidemiology of these cases see the
article on pages 85-92 of this issue). Of those
diagnosed, 160 patients have unfortunately
died with a case fatality rate of 3.6 % ranking
Iraq as the ninth among the Eastern Mediter-
ranean Countries, and it is the third among
Arabic Asian countries after Yemen and Syr-
ia; however, it is much better compared to
the world average, 6.3 %."® The CFR differs
among different provinces in Iraq. The highest
is in Diyala and Babylon, 5/45 (11.1 %) and
5/49 (10.2 %) respectively, while the lowest is
in Duhok, Salah-Addin, Anbar, and Ninawa , all
zero rate, (see table 1). The cause for this vari-
ability might be due to the number of confirmed
cases in these provinces increasing the pos-
sibility of death due to an increased number of
confirmed cases,

CFR is estimated to be 5.5% based on
World Health Organization data as of 18 June
2020. The CFR varies considerably between
countries; for example, it is currently higher in
countries such as the UK, France, ltaly, and
Spain, and significantly lower in countries such
as Russia, the US, Germany, Australia, Turkey,
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Table 2 | association between some demographic factors and co-
morbidities with recovery or death

Death Recovery
Factor p value
No. % No. %
Gender
Male 110 8% 1202 92% <0.0001
Female 50 4% 1095 96%
Age in years
MeanzSD 59.56%13.22 35.71x18.45 <0.0001
cvD
Yes 19 53% 17 47% <0.0001
No 141 6% 2280 94%
Hypertension
Yes 43 53% 38 47% <0.0001
No 17 5% 2259  95%
Diabetes Mellitus
Yes 34 50% 34 50% <0.0001
No 126 5% 2263  95%
Cancer
Yes 2 50% 2 50%
No 158 6% 2295  94%
Chronic respiratory disease
Yes 8 53% 7 47% <0.0001
No 152 6% 2290 94%
Travel history
Yes 9 6% 137 94% 0.86
No 151 7% 2160  93%
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Iceland, Singapore, and middle east.®

We need to be cautious in interpreting
these figures as CFRs in pandemics might
start high and then declining as more statistics
become available. For example, at the start of
the 2009 H1N1 influenza pandemic the CFR
varied from 0.1% to 5.1% (depending on the
country), but the mortality rate ended up being
around 0.02%.%°

The variability of the CFR among coun-
tries and in the same country over different
time might be due to the changing definitions
of both parameters affecting the calculation of
CFR; the number of death and number of in-
fected patients. Asymptomatic or mildly symp-
tomatic patients might not be included in the
calculation because many of them are not
within the scope of surveillance adopted espe-
cially in early days of the pandemicity where
most of the countries have suffered from the
lack of enough number of kits to do wide range
surveillance. Also it may be attributed to the

fact that COVID-19 related deaths, at least ini-
tially, are not clearly defined in the international
reports available so far, and differences in defi-
nitions of what is or is not a COVID-19-related
death might explain variation in case-fatality
rates among different countries.? One can not
ignore the effect of politics and immaturity of
some health systems on this variability.

Age was seen in our study to be directly re-
lated to case fatality rate and indirectly related
to cure rate. The more the age was, the more
the case fatality and the less the recovery
rate were. About 126 (79 %) of deaths were
50 years and above. As seen in figure 3 the
mean age of those died from COVID-19 was
59.56+13.22 while the mean for recovered pa-
tients was 35.71+18.45, p value <0.0001.

Studies from many countries have agreed
with our results regarding the age. The majority
of deaths in China have been in patients aged
60 years and older.?? In ltaly, the CFR was
8.5% in patients aged 60 to 69 years, 35.5%
in patients aged 70 to 79 years, and 52.5% in
patients aged =80 years.? In the US, the CFR
was highest among patients aged = 85 years
(10% to 27%), followed by those aged 65 to 84
years (3% to 11%).%

The susceptibility of elderly patients to
have severe infection, development of ARDS
and high mortality can be attributed to their low
immunity and high rate of comorbidities.? 26

In Iraq during the first three months of
pandemicity of COVID-19, Males were mildly
predominant than female in the number of
confirmed cases, 2430 (54 %) versus 2039
(46)'8; however, the mortality is remarkably
higher in males, 110 (69%) versus 50 (31 %),
p value <0.0001. Most of the preliminary re-
ports have shown similar results. In Italy, the
male to female ratio was 3:1.2” Similarly, the
weekly surveillance reports of all European
countries issued by the WHO office for Europe
has shown that death from COVID-19 in men
were 68 %, 61 %, and 58% in epi week 14,
17, and 22 respectively.® However, a study
from Wuhan in China has shown that 52 % of
deaths were women but this was statistically
non-significant.?

Although the final data about the effect
of gender on the COVID-19 and its mortal-
ity have not reached yet, many explanations
were made. The explanations can be grouped
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into three, the first is the genetic differences
between male and female. The second is the
behavioural differences between them and the
third is the difference in the chances of expo-
sure. The second and the third might not has a
strong base to be defeated but the first has sci-
entific bases. Several studies have proposed
plausible mechanisms for the protective ef-
fect of female sex hormone in sepsis.*® Males
and females respond differently to many RNA
and DNA virus infections, in general, males
generate less robust immune responses and
are more susceptible to a variety of infectious
agents. In contrast, females mount stronger in-
nate and adaptive immune responses and are
relatively resistant to virus infections.®

We studied any association between mor-
tality and having hypertension, coronary artery
disease, diabetes mellitus, cancer and chronic
respiratory disease. All have shown a statis-
tically significant association with mortality, p
value of < 0.0001. Specific comorbidities have
been reported to be associated with increased
risk of infection, its severity, and worse out-
comes including mortality. The most common
comorbidities in one report were hypertension
(30%), diabetes (19%), and coronary heart dis-
ease (8%).%*2 Similarly in Italy, the commonest
three comorbidities associated with death from
COVID-19 were hypertension (69%), diabetes
(32%), ischemic heart disease (27%).%* Anoth-
er study revealed that hypertensive COVID-19
patients tend to show higher mortality. Previ-
ous clinical studies on SARS and Middle East
respiratory syndrome showed that hyperten-
sion is a risk factor for increased mortality in
infected patients, the imbalance of cytokines
may be considered an explanation for the cor-
relation between hypertension and severe
COVID-19.** DM was associated with mortal-
ity, severe COVID-19, ARDS, and disease
progression in patients with COVID-19, Yan et
al have shown that patients with diabetes and
severe covid-19 have higher proinflammatory
cytokines and a worse survival rate than non-
diabetics.3 %

CONCLUSION

CFR of COVID in Iraq is in the middle rank as
compared to the neighbour countries and about half
of the average of the world. Diyala and Babylone

have reported the highest CFR in Irag, while Da-
huk, Salahaddin, Ninawa, and Anbar have reported
no deaths so far. Being a male, elderly, and having
a chronic medical illness is statistically associated
with death.
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Anaemia profile in children with ESRD on haemodialysis: a descrip-
tive study from the Central Teaching Hospital of paediatrics in
Baghdad

Layla Qasim H. Ali*

ABSTRACT

INTRODUCTION: Anaemia is a recognized complication of chronic kidney disease. Reduction of erythropoietin production
is a major cause; however, many other factors may play a role. Accurate search for the cause with proper treatment is es-
sential to have a good response.

OBJECTIVE: To determine the mean haemoglobin level and type of Iron deficiency anaemia in anaemic paediatric patients
with ESRD who are on regular haemodialysis and erythropoietin And to find any correlation between the mean Hb level and
some demographic, haematologic and biochemical factors.

METHODS: Analytical cross-sectional study conducted at Central Teaching Hospital of Paediatrics in Baghdad/Iraq from
the 1%t of October 2018 to the 30" of May 2019. Patients involved were those diagnosed as end stage renal disease with
anaemia, and on regular haemodialysis and used of erythropoietin injections. Mean Hb level and other haematologic an
biochemical indices were measured and tested for any correlation between them.

RESULTS: The mean age was 9.54 + 3.67 years and the mean of Hb was 7.99 + 1.48 g/dl. The mean Hb level for males
was 7.87 = 1.63 g/dl, and for female was 8.13 = 1.30 g/dl. The mean serum iron level was 24.12 +19.57 micromol/L, the
mean serum ferritin was 617.87 +439.83 ng/ml. The commonest type of anaemia found within the sample was the normo-
chromic normocytic in 23 (46%) and the least was the macrocytic in 2 (4%). Hyperferritinaemia present in 30 patients (60
%), while functional iron deficiency anaemia in 14 patients (7 %) and absolute iron deficiency anaemia in 10 patients (5%).

CONCLUSION: The mean Hb level in our paediatric patients with ESRD who were on haemodialysis was still low despite
using erythropoietin injections. The majority of anaemia is an absolute iron deficiency. Dose of the erythropoietin used, s.
creatinine, parathyroid hormone, cause of renal failure, type of vascular access, s. ferritin level, and transferrin saturation
were found to have a significant correlation with the mean Hb level.

Key words: Anaemia, Haemodialysis, Iron deficiency, Haemoglobin, ESRD.

INTRODUCTION

ated with contamination of dialysate water, and
water-soluble losses of folate and vitamin B12
through hemodialyzer membranes affecting
red blood cell production.?

Anaemia is a frequent complication of
chronic kidney diseases (CKD) in children
and adults." The major cause of anaemia in
patients with chronic kidney disease and end- Anaemia, partially of wholly, may be re-
stage renal disease (ESRD) is the reduction  sponsible for many symptoms that have been
of erythropoietin (EPO) production from the historically attributed to uraemia. Its manifes-
Kidneys.>? However, among patients on hae-  tations occur due to the effects of decreasing
modialysis (HD), several other factors may oxygen delivery to tissues and to the conse-
also contribute to anaemia such as increased  quent compensatory changes of the heart.
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destruction of red blood cells due to chemi-
cal effects of uremic toxins, blood loss (usu-
ally occult) due to platelet dysfunction, blood
loss due to clotting inside haemodialyzers and
sets during HD sessions, haemolysis associ-

Cardiovascular problems are the main causes
of death among patient on HD, and anaemia
imposes an overload on cardiac function, ul-
timately provoking left ventricular hypertrophy
(LVH): a well-recognized marker of morbidity
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and mortality.® Effect of anaemia and its early
treatment on development or regression of
LVH is well documented.®”

The cutoff point for diagnosing anaemia
in child patient with CKD is vary among the
guidelines. K/DOQI anaemia guidelines states
that anaemia is present in the paediatric pa-
tient with CKD when the observed haemoglo-
bin is less than the fifth percentile of the nor-
mal, adjusted for age and sex.® While KDIGO
Clinical Practice Guideline for anaemia in CKD
and the European Best Practice Guidelines
(EPBG) report that anaemia is diagnosed if
HB is < 12 g/dl in prepubertal age and < 11
g/dl in post puberty about age of 12 years.?®
The National Health and Nutrition Examination
Survey (NHANES) Il Study showed that the
fifth percentile for haemoglobin (Hb) may vary
by as much as 2.8 gm/dl from younger to older
boys and by 2 gm/dl for girls and boys of a
similar age group.'°

The choice of Hb targets for treating pa-
tients with renal anaemia is still a matter of
great debate.”'? The current practice aims at
only partial correction of anaemia. The con-
cern is that complete correction of anaemia
in CRF patients may increase risk of adverse
events such as arterial hypertension and vas-
cular access thrombosis.'? For patients with
cardiovascular disease, an Hb concentration
limited to 11-12 g/dl is suggested.'

The majority of patients who have CKD and
anaemia respond to erythropoietin therapy,
although a minority show a more sluggish re-
sponse, which may be due to iron insufficien-
cy, inflammation, or a number of other minor
factors.'®16

Children with CRF are especially prone to
iron deficiency due to increased iron require-
ments for growth and rHuEPO-facilitated
erythropoiesis, which is associated with de-
creased iron intake and absorption, chronic
blood loss, and iron sequestration secondary
to chronic inflammatory processes.'” Approxi-
mately 43-90% of paediatric patients undergo-
ing HD experience iron deficiency.® Uraemia
is a chronic inflammatory state, and increased
hepcidin production under this condition may
explain iron deficiency in the majority of pa-
tients with ESRD.'®

Iron deficiency may be absolute that needs
iron replacement for adequate Epo response?

or functional when there is a failure to release
iron rapidly enough to keep pace with the de-
mands of bone marrow for erythropoiesis, de-
spite adequate or even increased body iron
stores. It is confirmed and resolved by admin-
istering iron intravenously in a readily available
form.?!

Iron status is evaluated by both the serum
ferritin and transferrin saturation levels. While
serum ferritin levels reflect total iron body
stores, it is also an acute phase reactant and
may be elevated in the face of systemic inflam-
mation or malnutrition, compromising its ability
to serve as a reliable measure of iron status
when its value is elevated. The target serum
ferritin level in the absence of inflammation is
>100 ng/ml and a low serum ferritin level has
been shown to be a specific predictor of iron
deficiency in paediatric CKD.?? Transferrin
saturation (TSAT) is a measure of iron imme-
diately available for haemoglobin synthesis. It
is typically expressed as a percentage and is
calculated as the serum iron divided by total
iron binding capacity multiplied by 100%, with
a therapeutic target of greater than 20% in pa-
tients with CKD.2®

Other tests of iron status, such as percent-
age of hypochromic red blood cells and reticu-
locyte Hb content may be used instead of, or
in addition to, TSAT and ferritin levels if avail-
able. Measurement of hepcidin levels has not
been shown to be clinically useful or superior
to more standard iron status tests in patients
with CKD.?* Iron can be supplemented orally or
intravenously. Intravenously (IV) administered
iron is well tolerated by the majority of patients.
However, experience with IV iron therapy in
children with CRF is based on a few small pae-
diatric trials.?

Although the role of anaemia and its treat-
ment in CKD is widely studied in adults, stud-
ies in children are relatively scarce. And in
Iraq it is rather very rare. So, this study was
designed to describe the mean HB level and
types of Iron deficiency anaemia reported in
children with CKD who are on regular haemo-
dialysis and using erythropoietin therapy at the
Al-Zohoor Haemodialysis centre in the Central
Teaching Hospital of Paediatric in Baghdad.
And to find the association between mean Hb
level and some demographic, Haematologic
and biochemical factors.
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METHODS

Settings and study design: An analytic
cross-sectional study conducted at Al- Zohoor
Haemodialysis Centre at the Central Teaching
Hospital of Paediatrics in Baghdad from the 1s
October 2018 to 30" of May 2019. The Cen-
tral Teaching Hospital of paediatric is the major
paediatric hospital in Al-Karkh District in Bagh-
dad, Iraq. It provides haemodialysis services to
children from Baghdad and nearby provinces.

Ethical consideration: The research protocol
was approved by institutional ethical commit-
tee and agreement was taken from the admin-
istration of the Central Teaching Hospital of
paediatrics. The study has been conduced in
accordance to the terms of the code of ethics
in research of Ministry of Health in Iraqg.

Definition of the cases, inclusion and ex-
clusion criteria: Paediatric patients of both
genders who were diagnosed by senior neph-
rologists in our centre as having ESRD and
on chronic regular haemodialysis and having
anaemia were included in this study. Paediat-
ric age was defined in our inclusion criteria as
age less than eighteen years. Chronic regular
dialysis was defined as three-hour session
three times a week for at least three months.
All children on HD were receiving regular
doses of erythropoietin (rHUEPO) to stimulate
erythropoiesis, according to KDOQI guidelines
for the treatment of anaemia in haemodialysis
subjects.? Patient who had incomplete inves-
tigations, irregular sessions of dialysis, acute
kidney injury needed short term dialysis, or
normal Hb level according to K/DOQI guide-
lines were excluded from the study.

Sampling: We enrolled all registered patients
who fulfil the inclusion criteria in were visiting
our centre to undergo scheduled haemodialy-
sis sessions during the studies period.

Data collection and procedure: Patients’
data were taken from their monthly records.
The data have included age, gender, cause
of ESRD, Hb level, creatinine level, dose of
rHUEPO (unit/kg/week). Serum iron, serum
ferritin, total iron binding capacity (TIBC),
transferrin saturation (TSAT) were done for all
patients at least once during the study period
due to shortage of resources. Transferrin satu-
ration percentage was calculated by the for-
mula TSAT (%) = Iron/TIBC x 100.22 All routine

laboratories measurements were performed
by using automated methods in the central
laboratories of our hospital. Serum intact par-
athyroid hormone (PTH) was measured by a
chemiluminescence immunoassay which were
done in a private reference laboratory because
they were not available in our hospital at the
time of the study.

In accordance with the National Kidney
Foundation of America NKF-K/DOQI Guide-
line, anaemia was diagnosed in our study as
a haemoglobin level less than 11g/ld. Ferritin
greater than 200 ng/ml was considered as
hyperferritinemia. Functional iron deficiency
anaemia (IDA) was diagnosed when TSAT %
was less than 20% and serum ferritin level was
more than 100 ng/ml.23 While absolute iron
deficiency anaemia was diagnosed as TSAT
% of less than 20% and serum ferritin of less
than 200 ng/m.%

In our hospital, the reference value of the
mean corpuscular volume (MCV) is 80-94 fl,
and the mean corpuscular haemoglobin con-
centration (MCHC) is 32-36 %. Blood films
were recommended routinely for all patients
for definition of the types of anaemia as nor-
mochromic normocytic, hypochromic micro-
cytic, dimorphic and macrocytic anaemia.
All blood films were read by an experienced
haematologist at our institution. Inflamma-
tory markers like CRP was not included in our
study despite its importance on analysis the
response to erythropoietin because it was not
universally available at the time of the study.
Also, we could not include the type, dose and
way of administration of Iron in our study be-
cause the data were inconsistently available
for variety of reasons.

Mean HB levels were correlated with gen-
der, cause of ESRD, type of vascular access
whether intravenous (IV) line or Arteriovenous
fistula (AVF), and types of anaemia; normocyt-
ic, microcytic dysmorphic or macrocytic.

Statistical analysis: The data were analysed
by version 21 SPSS software. Analysis of vari-
ance (ANOVA) used to find the significance of
mean difference of the continuous variables of
more than two categories, with a p value of less
than or equal to 0.05 regarded as significant.
Bivariate correlation between 2 continuous
variables, with a p value of less than or equal
to 0.05 is regarded as significant. Pearson test
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Table 1| Means of some variables of the sample with
their correlation to the mean of haemoglobin.

Variable Mean +SD Statistics
Hb (g/dl) 7.99 1.48

Pearson r =+ 0.121
Age (years) 9.54 3.67 P = 0.403 (NS)
EPO dose U/Kg/Week 114.44 39.34 P=0.043*

S. Creatinine (mmol) 565.00 214.88 @ oarsonr=-0358

P =0.011*
PTH (pg / ml) 54824  411.29 Pea{fznofgo'g?;%“
MCV (fl) 72.53 17.19 P =0.079 (NS)
MCHC (g/L) 3877  15.09 P =0.160 (NS)
S. Iron (micromole/L) 2412 19.57 P =0.927 (NS)
S. Ferritin (ng/ml) 617.87 439.83 P =0.004"*
TSAT% 34.67 18.79 P =0.023*
TIBC 41.99 20.58 P =0.121 (NS)

* Statistically significant at alpha level of less than 0.05 (NS) Not significant
** Statistically significant at alpha level of less than 0.01

was used to measure correlation coefficient
(r) in order to find any correlation between Hb
level of other factors.

RESULTS

The study analyses the records of 50 chil-
dren who were on regular haemodialysis at
the Central Teaching Hospital of Paediatrics
in Baghdad/Iraq. Table 1 shows the mean lev-
els of some numerical variables with their cor-
relation to the mean Hb level. The mean of
haemoglobin + standard deviation (SD) was
7.99+1.48 g/dl. The mean age + SD of patients
in the study was 9.54 + 3.67 years. The mean
(SD) rhEPO dose was 114.44 +39.34 IU/kg/wk.
The mean (SD) serum creatinine was 565.09

+ 214.88 mmol and the mean PTH level was
548.24 + 411.29 pg/ml. For other variables see
table 1.

Table 1 also shows that the dose of EPO
and s. ferritin have a significant positive corre-
lation, while s. creatinine, level of parathyroid
hormone, TSAT % have a negative statistically
significant correlation.

Table 2 shows the distribution of our sample
among some categorical variables like gender,
cause of ESRD, vascular access, and types of
anaemia. Then the correlation of these vari-
ables with the mean Hb level. Males were 27
patients (54%) with a mean Hb of 7.87 + 1.63
g/dl and 23 patients (46 %) were females with
their mean Hb level of 8.13 + 1.30 g/dl. This
difference of the mean Hb level with gender
was statistically non-significant. Tubular caus-
es, CV line as a vascular access, and normo-
chromic normocytic anaemia were the com-
monest among our sample 21 patients (42 %),
39 (78%), and 23 (46%) respectively. Tubular
causes has the least Hb level 7.14 + 1.26,
while the highest mean Hb level was associ-
ated with anatomical causes and this was sta-
tistically significant correlation (p value 0.001).
IV access was associated with lower mean Hb
level compared to AVF but this correlation was
insignificant for IV line but significant for AVF
(p value 0.028).

Hyperferritinaemia found in 30 patients
(60%), functional iron deficiency anaemia in
14 patients (7 %), and absolute iron deficiency
anaemia in 10 patients (5%). See table 3

Table 2| Frequency distribution of the sample and correlation with Hb (total number is 50)
Variable No (%) Mean Hb in g/dl +SD g/dl Statistics
Gender Male 27(54) 7.87 1.63 P=0.057(NS)
Female 23 (46) 8.13 1.30
Aetiology of renal failure Anatomical 18 (36) 8.83 1.37 P=0.001"*
Glomerular 11 (22) 8.24 1.21
E Tubular 21 (42) 714 1.26
g Vascular access AVF 11 (22) 8.21 1.44 P=0.028"
% CV line 39 (78) 7.22 1.39 P=0.051 (NS)
B Type of anaemia Normochromic normocytic 23(46) 8.26 1.58
= Hypochromic Microcytic 19 (39) 7.80 1.41
§ Dimorphic 6 (12) 7.68 1.56
= Macrocytic 2(4) 7.65 0.91
2 * Statistically significant at alpha level of less than 0.05 (NS) Not significant
** Statistically significant at alpha level of less than 0.01
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Table 3| Frequency distribution according to type of IDA. (Total
number is 50 Patients)
Variable Frequency %
Hyperferritinemia Yes 30 60
No 20 40
Functional IDA Yes 7 14
No 43 86
Absolute IDA Yes 5] 10
No 45 90
DISCUSSION

Our study was conducted on a small sam-
ple of patients in which data were collected
retrospectively making it rather difficult to in-
clude and analyse all necessary parameters
for this topic. Studies on anaemia in children
with ESRD on haemodialysis are scarce and
most of our comparisons were made with data
of the adults. These limitations should draw
our attention towards conducting many high
quality and large sample studies on paediatric
age group in the future.

The mean Hb level in our sample was 7.99
g/dl. A higher level of Hb was found in a study
from Iran where the mean Hb was 9.6 + 1.9
g/dl.?® Frankenfield et al have found that over
one third of children ages 12 -18 maintained
on chronic haemodialysis have a mean hae-
moglobin level of less than 11 g/dl.° Our lower
level of HB may be due to the fact that our
sample has included only patients with abnor-
mal HB level. Poor adherence or unavailability
of essential medications, in addition to racial
and socioeconomic differences could explain
this result.

The mean age of patients in our study was
9.54 + 3.67 years, and it has no significant as-
sociation with the mean Hb level. Aresult which
is comparable to a study in Brazil.?” The mean
rhEPO dose was 114.44 + 39.34 |U/kg/wk and
it has a statistically significant association with
the mean Hb level (p=0.043). This agrees with
Azhir et al’s results.?®

Also, a statistically significant negative cor-
relation was seen between mean Hb level and
serum creatinine (P value 0.011). The more
the serum creatinine level was, the less Hb.
Madonre has similarly found that serum cre-
atinine is inversely correlated with Hb levels.?®

Few studies on the correlation between
PTH and Hb have been conducted in children
with CKD on regular dialysis, and those that
exist have been limited by small sample size
as in our study where we found that the mean
PTH level was 548.24(x+ 411.29) pg/ml and it
has a statistically significant inverse correla-
tion with the mean level of Hb. Seeherunvong
found that the children who required higher
doses of erythropoietin stimulating agents
(ESAs) due to less Hb level had higher serum
iPTH levels.?® This high level of PTH in our
study indicates high turnover bone disease
secondary to hyperparathyroidism which in
turn impairs erythropoiesis either by higher de-
gree of bone marrow fibrosis or deficiency of
calcitriol with increase in red blood cells hae-
molysis.3' This is an important issue that must
be evaluated addressed in our daily practice
because it is a major cause of erythropoietin
hyporesponsivness.?®

Most of the patients were males 27 (54%),
and higher Hb level was found in females
(8.13 g/dl) compared to that in males (7.87g/
dl). There was no significant correlation of the
mean Hb level and gender of the study popu-
lation. A corresponding study in Korea found
that the rate in males is 54.2% which is slightly
higher than that in females 45.8 %; However,
the association between Hb and gender was
not significant.®? Frankenfield et al® found that
female had higher prevalence of anemia than
males. While Mitra Mahdavi-Mazdeh et al
found that there was negligible difference of
Hb level according to gender and no significant
correlation between them.3?

The most common aetiology of ESRD in
the study was the tubular 21 (42 %) followed
by anatomical causes 18 (36 %). Patients with
tubular causes has less Hb level an associa-
tion which was statistically significant. (P value
0.001)

This is may be due to the fact that tubular
diseases with tubularglomerular feedback in-
jury is a major contributor to loss of renal func-
tion.®* Tubular diseases may be overlooked
and not fully understood and managed with the
lack of genetic diagnosis in our country. Be-
sides, most of tubular diseases are inherited
in nature and expected to be more common
in countries like ours where positive consan-
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guinity marriages occur frequently. Contrary to
ours, Frankenfield has found that anatomical
causes were the prevalent cause of ESRD and
that the causes have not shown a statistically
significant correlation with Hb level.®

In our study, 39 patients (78 %) were using
the central venous (CV) line, and the other 11
(22 %) were using arteriovenous fistula (AVF).
This may be due to technical and surgical chal-
lenges in creating AVF especially in children
with low body weight, and the families’ desire
to avoid surgical intervention. The mean Hb
level in those dialysed through a catheter ac-
cess was 7.22 + 1.39 g/ dl, a level which is
slightly lower than the mean in those using
AVF which was 8.21 + 1.44 g/ dl. However, this
difference has not shown a statistically signifi-
cant correlation. Similarly, Frankenfield® has
found that the HB level is lower in patients us-
ing vascular access than using AVF, 9.8 versus
10.6. This can be explained by the association
of the anaemic state with inflammatory states
with the use of vascular access and the pres-
ence of co-morbidities in many HD patients.
Patients with inflammatory states would have
EPO resistance and, thus, lower Hb levels.?®

The analysis of red blood cell indices shows
that there was no statistically significant corre-
lation for Hb level with the MCV and MCHC.
The commonest type of anaemia found within
the sample was the normochromic normocytic
anemia, and there was no statistically signifi-
cant correlation between type of anemia and
level of Hb. Azhir et al found that MCV levels
remained stable during follow-up, and MCHC
increase more than (20%) of normal,?® while
Hayder et al, in a study at Hawler Teaching
Hospital, has found that MCV stay unchanged
while MCHC decrease with the predominance
of microcytic anaemia.* The unchanged MCV
in some patients is explained by the concomi-
tant occurrence of both iron deficiency anae-
mia and EPO deficiency. The correlation be-
tween Hb level and RBC indices and type of
anaemia failed to be significant and the cause
was unclear.?® The measurements of MCV and
MCHC are hopelessly insensitive in diagnos-
ing iron deficiency in that by the time their val-
ues fall below normal, iron deficiency is well
advanced.”!

Regarding the correlation of Iron indices to

the mean Hb level, mean serum Iron and TIBC
levels did not show a statistically significant
correlation, while mean serum ferritin showed
a positive correlation and TSAT % showed a
negative correlation both with a statistical sig-
nificance.

Madore et al* in their study also have found
a significant correlation between Hb level, and
S. Ferritin and TSAT %, but he, in contrary
to what we found, has shown that S. Iron is
significantly correlated to the Hb level tresses
on the importance of Iron to optimise the re-
sponse to erythropoietin.?® Our different result
regarding S. Iron may be due to the small sam-
ple that we have in our study or the difference
in the target because his target was adults.

Hyperferritinemia was found in 30 pa-
tients of our sample (60%). Biniaz from Iran
has found it 80.4 % of his sample.36 High S.
Ferritin despite low levels of Iron indices may
be due to impaired iron metabolism or being
a response to nonspecific systemic inflam-
matory process rather than a real increase in
iron store.?? Due to lack of data, we could not
identify the presence of chronic co-morbid in-
flammatory diseases that their presence could
adversely influence the response to erythro-
poietin. Thus, the serum ferritin in this context
may not only be unhelpful, but may even be
misleading.

On the other hand, we found functional iron
deficiency anaemia in 7 patients (14 %) and
absolute iron deficiency anaemia in 5 patients
only (10%). Relative iron deficiency anaemia
in this study could be a manifestation of poor
nutrition, poor and irregular iron supplementa-
tion, patient’s intolerance to iron and lack of
full investigations to cover causes of iron de-
ficiency. A study in Spain on haemodialysis
patients finds that 39 % of them had an abso-
lute iron deficiency and 21 % had a functional
iron deficiency.?® A study in Iran has reported
the prevalence of absolute and functional iron
deficiency anaemia were 11 and 24 % respec-
tively.®”

CONCLUSION

The mean Hb level in our paediatric pa-
tients with ESRD who were on haemodialysis
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was still low despite using erythropoietin in-
jections. The majority of anaemia is an abso-
lute iron deficiency. Dose of the erythropoietin
used, s. creatinine level, level of PTH, cause of
renal failure, type of vascular access, s. ferritin
level, and TSAT % were found to have a sig-
nificant correlation with the mean Hb level. .
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Information - seeking behaviour of primary health care physicians:
A sample from Al-Rusafa Health Directorate in Baghdad in 2019

Wesam Abd Al-Reeda Akar,* Abdul Ghani Saadoon Hamdan,? Hider Hasan Rahma?

ABSTRACT

INTRODUCTION: Primary health care physicians are the first to face patients’ specific problems of all medical specialities.
This might trigger the physicians to seek medical knowledge. To find an answer, they may consult colleagues, text books,
professional journals, and recently through electronic resources.

OBJECTIVE: To determine medical information-seeking behaviour among primary care physicians at Baghdad Al- Rusafa
Health Directorate.

METHODS: A descriptive cross — sectional study was conducted at the Primary Healthcare Centres at Baghdad Al- Rusafa
Health Directorate from May till November 2019. Pre- tested self-administered semi structured questionnaire was distrib-
uted among four hundred sixty-five physicians working in (96) primary health care centres at Baghdad Al-Rusafa Health
Directorate.

RESULTS: the respondent’s rate was 67% (312 out of 465) the majority of the participants 188(60.3%) were female physi-
cians. The age of respondents was more than thirty years old 257 (82.4%). Electronic resources was the primary source of
knowledge in 200 physicians (64.1%) and solving specific patient problems as a motivated factor to seek information was
reported by 161 (51.6%). Also, 181 physicians (58.01%) have reported that they seek medical information on weekly bases.
CONCLUSION: Internet is vital information source that provide health professional with numerous information resources to
meet urgent need & answers to patient cases.

Key words: information need, information seeking behaviour, physicians, primary healthcare centre.

INTRODUCTION

occupy a position of pivotal importance in the

Information seeking behaviour is” the pur-
posive seeking for information as a conse-
quence of a need to satisfy some goal”.! In
the last twenty- five years, research has con-
tributed to a better understanding of informa-
tion need and information seeking behaviour
among health practitioners in primary care set-
ting.? because the primary care is vital to any
health system, it can deliver significant value
if done well®* and researches show that strong
primary care is associated with good outcome
and lower costs.*

Also the primary health care physicians
are the providers most patient see first when
they have health problem, and the one’s they
see most often.® So, general practitioners (GP)

primary care,® and it is vital that information
provision meet the priorities and preference of
them.” GPs make decision on how to treat the
vast majority of all health related problem in
the society, including who should be referred
to more comprehensive investigation or treat-
ment.®

In addition, keeping the medical knowledge
update to cope with the information overload is
a major challenge in all branches of medicine.®

During physicians’ professional workdays,
many clinically important patient care ques-
tions arise'® triggering primary healthcare phy-
sicians to access a variety of information re-
sources to inform decision-making. Traditional
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resources of health information for health care
professionals included printed materials, such
as textbooks, clinical manuals, journals drug
reference books."

Studies from low income countries showed
that colleagues remained the major source
of medical information for health profession-
als,'>'® because they are available, affordable,
and reliable.™ In Iraq, a study in 2014 on phy-
sicians working at primary healthcare centres
(PHCs) in Al-Karkh district of Baghdad stated
that physicians seek medical information pri-
marily from printed textbooks.' It seems that
physicians prefer to use a certain information
source according to its accessibility rather than
the quality of the source.’® The problem with
the print resources is that they are out of date
by time they are published, they are not always
evidence-based, and they are often more aca-
demic than practical in their purpose. This is
almost the exact opposite of what health care
professionals need from knowledge resource.
The evidence is clear that health care profes-
sionals want and need resources that are con-
tinually updated, evidence based and practi-
cal."”

With the development of technology, the
practice has started to change through the
years. The advent of Internet have given rise
to the exponential growth of health information
resources which has invariably provided a wid-
er means of access to health professional in
meeting their immediate information needs.'®
Electronic resources contain a range of infor-
mation from primary studies that can be found
in journals to synthesized sources including
electronic books and synopses of research-
based publication.®

After studying the information seeking be-
haviour of healthcare physicians in Al-Karkh
district of Baghdad 5 years ago,'® we try this
time to measure the change in this behaviour
over these years especially after the relative
improvement in the availability of the internet
service in Irag. So, the objectives of the study
was to measure the common source Iraqgi Pri-
mary healthcare physicians working at PHCs
in Al-Rusafa in Baghdad used to seek medi-
cal knowledge and their triggers and frequency
to search. In addition to find the barriers and
obstacles to this attitude. Also, to test the
presence of association between some demo-
graphic factors and these variables.

METHODS

Settings and study design: A descriptive
cross-sectional study was conducted at pri-
mary healthcare centres in Al-Rusafa Health
Directorate in Baghdad from 1st May till end of
November 2019.

Ethical consideration: The study was ap-
proved by the research committee of the Al-
Rusafa Health Directorate and implemented
according the code of ethics in research of
Ministry of Health in Iraq. Verbal consent was
taken from all participants after explaining the
aims and benefits of the study. All data were
kept confidential and used only for the purpose
of this study.

Definition of the participants and exclusion
criteria: The participants were physicians
working at 96 PHCs of the seven central pri-
mary healthcare sectors of all ages and both
genders. We excluded only those who refuse
to participate. .

Sampling: We included PHCs of the seven
central primary healthcare sectors at Al-Rusa-
fa Health Directorate: Al- Adhamiya, Al-Sha’ab,
Baghdad Al-dadida, Al-Sader, Al- Baladiyat
Al-Awel, Al-Rusafa, and Al-Baladiyat Al-Tha-
ni. The PHCs of the three peripheral primary
health sectors (Al-Madain, Al-Estiglal and Al-
Nahrawan) were excluded from this study due
to difficulties in visiting them and limitation of
time. We planned a schedule to visit all PHCs
in predefined dates. The physicians working at
each PHC who were happened to be available
at time of visiting this centre were only includ-
ed in this study.

Study variables: Study variables: The follow-
ing independent variables age, gender, profes-
sional speciality (family senior physician, fam-
ily permanent doctor, general practitioner and
other speciality), and years of work experience
(= 5 years and < 5 years) were measured and
analysed. The following dependent variables
were also identified and analysed: the sources
of information seeking by the physicians, fac-
tors activate and inhibit information seeking
behaviour of the physicians, and frequency of
information searched by physicians.

Tools: A quantitative close ended question-
naire which was developed by the authors
after relevant literature review was used to
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take the data from the participants. It was dis-
cussed and revised by four assistant profes-
sors in the Department of Community Medi-
cine at Al-Kindy College of Medicine and two
senior medical educationists.

The questionnaire form has included some
demographic characteristics of the physi-
cians participated in the study (age, gender,
professional speciality and years of work ex-
perience); in addition to four themes in which
theme 1: covered the sources of medical in-
formation used by the physicians, theme 2:
covered factors triggering physicians to seek
medical information, theme 3: covered bar-
riers that inhibit physicians to seek medical
information, theme 4: covered the frequency
of searching information by physicians. To as-
sess the understandability of the questions by
the participants, we tested the questionnaire
on 15 participants without including the results
in the final analysis.

The authors have contacted the persons
who were responsible for continuos medical
education (CME) credits in the all seven pri-
mary healthcare sectors. We explained for
them the objectives of this study, the targeted
doctors needed to be involved, and meaning
of the questions in the questionnaire and how
to fill them. Those persons were asked to dis-
tribute the questionnaire among the potential
participants and to explain for them how to fill
in the forms. The questionnaires were recol-
lected within a week. The process of data col-
lection was continued from 20" June to 28"
July. The questionnaire forms were distributed
among 465 physicians who were fulfilling the
inclusion criteria of participation, their numbers
and response rate in each healthcare sector is
shown in table 1.

Statistical analysis: Using the SPSS ver-
sion 24, data were tabulated to measure the
frequency and percentages of the variables.
Then we tried to find any association between
preferred source of information, trigger to
search and its frequency, and the barrier and
obstacle to search and some demographic
features (age, gender, speciality and years of
work experience). To measure the statistical
significance for any association, we used the
Chi square to calculate p value for categorical
variables. P value of less than 0.5 was consid-
ered statistically non-significant.

Table 1| The respondents’ rate of each PH district

PHC Districts in- Question- Question- Respond-

cluded in the study  naire naire ent Rate
distributed return

Al-Baladiyat Al-Awal 50 38 88%

Al- Sader 100 85 85%

Al- Sha’ab 60 41 68%

Al- Adhamiya 75 47 63%

Al- Baladiyat Al-Thani 65 40 62%

Baghdad Al-Jadida 50 30 60%

Al-Rusafa 65 31 48%

Total 465 312 67%

RESULTS

We distributed 456 questionnaire forms,
379 were returned. Of those 312 (68.57 %)
were completed and analysed in this study.
Most of the respondents 188 (60.3 %) were
female physicians, while 124 (39.7 %) were
male. Most of them 257 (82.4%) were more
than thirty years old, and 258 (82.7%) had five
years and more of work experience, with a
mean age of 39.4 +10.2.

Regarding profession, the majority of
the respondents 130 (41.7 %) were general
practitioners, family medicine permanents 41
(13.1%), while family medicine specialist 60
(19.2%) and physicians with Diploma degree
in paediatrics, gynaecology, dermatology,
rheumatology, internal medicine and post-
graduate internships’ doctors were 81 (26%)
as shown in table 2.

Table 3 shows the primary sources used by
the participants. It shows that the electronic

Table 2| Demographic characteristics of physicians
participated in the study (no. = 312)

Characteristic No. %
Age < 30 55 17.6
=30 257 82.4
Gender Male 124 39.7
Female 188 60.3
Professional Speciality = General Practitioner 130 417
Family medicine 60 19.2
Specialist
Family medicine 41 13.1
permanent
Other specialities* 81 26.0
Work experience <5 years 54 17.3
=5 years 258 82.7

* Physicians with diploma degree in paediatrics, gynaecology, dermatology, rheu-
matology, internal medicine and postgraduate internships’ doctors
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Table 3 | Distribution of study sample according to their primary medical information resources
Variable Printed text- Electronic Printed jour- Friends/ Others*
books resources nals colleagues
Gender Male 61(37.8%) 81(40.5%) 11(57.9%) 19(47.5%) 2(50%)
Female 100 (62.1%) 119(59.5%) 8(42.1%) 21 (52.5%) 2(50%)
Total 161(51.6%) 200 (64.1%) 19 (6%) 40(12.8%) 4
P- value 0.56 0.80 0.14 0.30 0.65
Age <30 years 30(18.6%) 33 (16.5 %) 4(21%) 15(37.5%) 1(25%)
=30 years 131(81.3%) 167(83.5 %) 15(78.9%) 25(62.5%) 3(75%)
Total 161 200 19 40 4
P- value 0.65 0.53 0.75 0.001 0.54
Professional Speciality = General practitioner 58 (36%) 78 (39%) 8 (42.1%) 18 (45%) 2
FM permanents 23 (14.2%) 25 (12.5%) 2(10.5%) 3 (7.5%) 0
FM specialist 33 (20.5%) 40 (20%) 4(21%) 2(5%) 2
Other Specialities 47 (29.1%) 57 (28.5%) 5(26.3%) 17 (42.5%) 0
Total 161 200 19 40 4
P- value 0.02 0.43 0.98 0.01 0.20
Work experience <5 years 27 (16.7%) 32 (16%) 4 (21%) 15 ( 37.5%) 1
=5 years 134 (83.2%) 168 ( 84%) 15 (78.9%) 25 (62.5%) 3
Total 161 200 19 40 4
P- value 0.88 0.43 0.75 0.001 0.54
* Included CME activity, printed pamphlets, personal experience, and printed thesis/ dissertation.
t Participants can choose more than one source.
sources are the commonest used 200 (64.1%), Table 4 shows the reasons that trigger the

also the table shows the association of the primary care physician to seek medical infor-
type of source used for information seeking mation with the association of these reasons to
and some demographic features. some demographic features. Specific patient

problem is reported in 161(51.6 %) followed by

Table 4 | Distribution of study sample according to the reasons of searching for medical information t

Variable Specific patient  Update knowledge about dis- Academic Other rea-
~ problem ease & health technol-ogy reason sons
5 Gender Male 64 (39.7%) 65 (40.6%) 2(50%) 11(40.7%)
'E Female 97 (60.2%) 95 (59.3%) 2 (50%) 16(59.2%)
é Total 161(51.6%) 160(51.2%) 4(1.2%) 27(8.6%)
) P- value 0.99 0.83 0.67 0.91
E Age <30 years 130 (80.7%) 140 (87.5%) 4(100%) 22(81.4%)
% =30 years 31 (19.2%) 20 (12.5% / 5(18.5%)
= Total 161 160 4 27
g P- value 0.43 0.01 0.35 0.89
; Professional Speciality ~ General practitioner 66 (40.9%) 61 (38.1%) 1( 25% ) 12(44.4%)
3, FM permanents 30 (18.6%) 39(24.3%) 1(25% ) 4(14.8%)
- FM specialist 17 (10.5%) 29(18.1%) 2(50% ) 2(7.4%)
g Other Specialities 48(29.8%) 31(19.3%) / 9(33.3%)
o Total 161 160 4 27
Ej P- value 0.29 0.001 0.29 0.63
g Work experience <5 years 130(80.7%) 143(89.4%) 4(100%) 22(81.4%)
§ =5 years 31(19.3%) 17 (10.6%) / 5(18.5%)
2 Total 161 160 4 27
.;':- P- value 0.34 0.001 0.35 0.86
=  Participants can choose more than one reason.
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Table 5 | Distribution of study sample according to their frequency of searching
Variable Daily Weekly Monthly Total p- value

Gender Male 38(40.8%) 70(38.7%) 16(42.1%) 124 0.894
Female 55(59.1%) 111(61.3%) 22(57.9%) 188
Total 93 181 38 312

Age <30 years 68(73.1%) 155(85.6%) 34(89.5%) 257 0.017
=30 years 25(26.8%) 2614.4%) 4(10.5%) 55
Total 93 181 38 312

Professional Speciality ~General practitioner 39(41.9%) 75(41.4%) 16(42.1%) 130 0.082
FM permanents 12(12.9%) 21(11.6%) 8(21%) 41
FM specialist 13(13.9%) 36(19.8%) 11(28.9%) 60
Other Specialities 29(31.1%) 49(27%) 3(7.9%) 81
Total 93 181 38 312

Work experience <5 years 69(74.1%) 154(85%) 35(92.1%) 258 0.021
=5 years 24(25.8%) 27(14.9%) 3(7.9%) 54
Total 93 181 38 312

updating knowledge in 160 (51.2 %). Table 6 shows the barriers and obstacles

that the participants reported to affect their in-
formation seeking behaviour. The majority, 196
participants (62.8 %), have agreed that the pri-
mary barrier against seeking information was
inadequate time. Majority of the participants
are either accessing the internet at home only
or at both home and work, 133(42.6%) and
174(55.7%). See table 7

The majority of the participants searching
for information on weekly bases in 181 par-
ticipants (58.01%) and on daily bases in 93
participants (29.8 %). Age and work of experi-
ence were significantly associated with the fre-
quency of searching information, p value were
0.017 and 0.021 respectively. See table 5

Table 6 | The barriers and obstacles that the participants reported to affect their information seeking behaviour.
_Unrelial:_ole Poor ICT Persgnal Lack of skill on
Variable Inad.equate Frequent information infrastruc- percegtlon to- how to s.earch Lack of access
time power cuts resources of ture V\(ard mte_rnet health _mfor- to a computer
Internet information mation ~N
Gender Male 74(37.7%) 16(48.5%) 21(36.8%) 16(50%) 7(58.3%) 4(44.4%) 2(66.6%) 5
Female 122(62.2%) 17(51.5%) 36(63.1%) 16(50%) 5(41.6%) 5(55.5%) 1(33.3%) 'E
Total 196 33 57 32 12 9 3 2
P- value 0.35 0.27 0.62 0.21 0.18 0.77 0.33 O
Age <30 years 162(82.6%) 28(84.8%) 15(26.3%) 4(12.5%) 11(91.6%) 3(33.3%) 1(33.3%) E
=30 years 34(17.3%) 5(15.1%) 42(73.6%) 28(87.5%) 1(8.3%) 6(66.6%) 2(66.6%) %
Total 196 33 57 32 12 9 3 =
P- value 0.35 0.27 0.62 0.21 0.18 0.77 0.33 g
Professional Speciality  General practitioner 77(39.3%) 16(48.5%) 21(36.8%) 18(56.2%) 5(41.6%) 4(44.4%) 2(66.6%) ;
FM permanents 44(22.4%) 4(12.1%) 8(14%) 4(12.5%) 0 0 0 E,
FM specialist 23(11.7%) 4(12.1%) 6(10.5%) 5(15.6%) 2(16.6%) 3(33.3%) 0 =
Other Specialities 52(26.5% 9(27.2%) 22(38.5%) 5(15.6%) 5(41.6%) 2(22.2%) 1(33.3%) g
Total 196 33 57 32 12 9 3 —c,’
P- value 0.22 0.69 0.11 0.23 0.29 0.19 0.68 _-':_‘_}
Work experience <5 years 162(82.6%) 27(81.8%) 43(75.4%) 29(90.6%) 11(91.6%) 6(66.6%) 2(66.6%) °
>5 years 34(17.3%) 6(18.1%) 14(24.5%) 3 (9.3%) 1(8.3%) 3(33.3%) 1(33.3%) §
Total 196 33 57 32 12 9 3 §
P- value 0.98 0.88 0.15 0.21 0.40 0.19 0.46 .§
1 Participants can choose more than one cause. =
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Table 7 | Availability and access to computer with Internet
Variable At home At work Both Total p- value
Gender Male 50(37.6%) 3(60%) 71(40.8%) 124(39.7%) 0.55
Female 83(62.4%) 2(40%) 103(59.2%) 188(60.3%)
Total 133(42.6%) 5(1.6%) 174(55.7%) 312
Age <30 years 106(79.7%) 4(80%) 147(84.5%) 257(82.4%) 0.54
=30 years 27(20.3%) 1(20%) 27(15.5%) 55(17.6%)
Total 133(42.6%) 5(1.6%) 174(55.7%) 312
Professional Speciality ~ General practitioner 54(40.6%) 3(60%) 73(41.9%) 130(41.6%) 0.57
FM permanents 30(22.5%) / 30(17.2%) 41(13.1%)
FM specialist 13(9.7%) 1(20%) 27(15.5%) 60(19.2%)
Other Specialities 36(27.1%) 1(20%) 44(25.3%) 81(25.9%)
Total 133(42.6%) 5(1.6%) 174(55.7%) 312
Work experience <5 years 106(79.7%) 5(100%) 147(84.5%) 258(82.7%) 0.32
=5 years 27(20.3%) / 27(15.5%) 54(17.3%)
Total 133(42.6%) 5(1.6%) 174(55.7%) 312

DISCUSSION

Preference of information source: The
advent of Internet has given rise to the expo-
nential growth of health information resources
which has invariably provided wider means of
access to health professional in meeting their
immediate information needs.'®%°

In the present study, primary healthcare
physicians preferred electronic resources 200
(64.1%) as their primary information source. In
a similar study' conducted in Al-Karkh Health
Directorate in Baghdad in 2014 on the same
target of physicians, 114 (43.8 %) stated that
printed texts were the primary source for infor-
mation seeking while only 71 (27.3 %) of the
participants were preferring electronic sourc-
es. This dramatic change may be due to the
change in the attitude of physicians working at
the primary healthcare centres and the better
internet infrastructure in the country.

Many other studies have shown also that
electronic resources are the primary source of
information seeking behaviour: Kostagiolas?'
on hospital professionals in Greece, Oriogu'®
on health professional in Federal Medical
Center in Abuja in Nigeria, Perera? on health
related academics from University of Perad-
eniya in Seri Lanka, and Grefsheim et al®> on
scientists and science administrators from US
National Institutes of Health. However, Andu-
alem?® from Ethiopia in 2012, Graber,?* Cou-
mou* in his review on published papers from
1992-2005, and Bryant” in 1999 on family

physician in UK have shown that colleagues
or paper sources are more used for informa-
tion seeking. The reasons for this discrepancy
in the attitude are most of these studies were
done in 1990s and early 2000s where online
resource were not widely distributed and avail-
able, poor infrastructures of internet, physi-
cians’ believe that sources other than electron-
ic are easier and more efficient.?

The present study showed that most of
the participants have accessed the Internet at
home 133 (42.6%), office 5(1.6%), or both 174
(55.7%) this result is similar to that of Gonza-
lez'® study on Spanish primary care physicians
where 72% of them have no Internet at their
offices.

Frequency of information use: During pa-
tient consultation, primary care physicians
need patient-specific information. Accessing
information in a timely way is essential for the
clinical decision- making process.?®

The present study showed that most of
physicians 181 (58%) search for medical infor-
mation on weekly basis, while 93 (29.8%), 38
(12.1%) on daily and monthly basis respective-
ly. This result was consistent with that of cook
et al”” where he showed that primary health-
care and subspecialist internal and family phy-
sicians use one or more online reference at
least twice weekly, Bennett 2005,” and Jette et
al® from Norway in 2016.

This frequent tendency of the primary
healthcare physicians to seek medical infor-
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mation is because they face particular chal-
lenges in keeping updated. They usually meet
patient with undifferentiated problems and
need regular and systematic updated in all
field of medicine at satisfactory level. In addi-
tion to work in a small unit or a single-handed
outside teaching environment and without an
organized peer review setting.®

The present study identified a statistically
significant direct association between the fre-
quency of searching for medical information
with age of the physicians (p- value 0.017) and
their years of work experience for more than
five years, p- value 0.021. This may be due
to their professional responsibilities toward
their patients or more need with age to update
knowledge with relevant information for the
sake of the population who use primary health
care facilities.? In addition, with age physician
becomes well known from their patients so
expanding and updating knowledge will lead
to provide a high-quality health services and
avoid as much as possible medical errors.

Trigger to seek medical information: The
present study showed that most physicians
161 (51.6% ) seek medical information to solve
a specific patient problem and this result was
consistent with the study of Bryant” on gen-
eral practitioners in Aylesbury Vale in the UK,
Bennett in 2002-2003 on US phesician of all
specialties,?” Soel et al on academic physician
in Colombia University in USA in 2004,%® and
Gorman in his study on non-academic primary
health care physicians in USA.%

Other studies have stated that the com-
monest cause physicians find to search medi-
cal information is improving social and com-
munication skill as in Kostagiolas,?' conducting
research and writing articles as in Perera,? or
just updating their knowledge as in Norbet
from Tanzania.™

These differences in setting the causes
that may trigger physicians to seek medical
knowledge may be attributed to the diversity
of the targeted physicians: academic or non-
academic, general or specialist, working at
PHCs or in hospitals. In addition to the effect
of socio-cultural differences.

Barriers to seek medical information phy-
sicians’: Physicians have many information
needs that arise at the point of care yet go
unmet for a variety of reasons.*® The present

study showed that lack of time 196 (62.8%)
was the major obstacles to search for informa-
tion. This result was consistent with Kostagi-
olas?' study and Coumou et al.* Ely in a study
conducted in lowa in the USA and published
in 2005°%" has shown that the major barrier of
their studied respondent was the doubt about
the existence of relevant information followed
by lack of time.

The limitation of this study was our inability
to expand the study to include more healthcare
sectors in Baghdad Al-Rusafa and to include
other healthcare providers like dentists, phar-
macists, and nurses.

CONCLUSION

The Primary healthcare physicians working
in the central PHCs in Al-Rusafa find that they
should seek medical information at least once
weekly triggered by a specific patient problem
then tendency to Update knowledge about
disease and health technology. The most
common source used by the PHC physicians
to seek for medical knowledge was the elec-
tronic resources followed by printed textbooks.
Lack of time was the major obstacle to seek
for medical information in primary care physi-
cians.
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Research Article

Drug compliance of patients with hypertension and/or type Il diabe-
tes mellitus: a sample from PHCs in Al-Resafa, Baghdad, 2018

Sahar A E Al Shatari, Sally A Witwit,? Khelowd Salih,? Yahiya B H Al- Juboori,* Ahmed Sabbar Gabur,> AlaaSafaa
Abed,® Shams Wisam Talib Al-Tabtabaee,”

ABSTRACT

INTRODUCTION: Hypertension and type 2 diabetes mellitus are common chronic diseases in the community. Patient com-
pliance to drugs is a factor in the positive outcome of medical treatment.

OBJECTIVE: To measure drug compliance of patients with hypertension and/or type 2 diabetes mellitus visiting primary
healthcare centres (PHCs), and to find an association between the level of compliance and some epidemiological factors.

METHODS: A cross sectional study with analytic element was conducted at Al-Resafa health Directorate in the first half of
2018. The targets were patients with hypertension and/or type 1 diabetes mellitus who are visiting six PHCs in Al-Resafa
district in Baghdad. Drug compliance were measure by Morisky compliance scale, Pill identification test, and tablet account
and then overall compliance were measure from them. Association of level of compliance with age, gender, level of educa-
tion, marital status, tendency of the patient to visit other health care institutes, having health education, level of communica-
tion with healthcare providers and implication of life style modification was studied.

RESULTS: Of 300 patients enrolled, 148 patients had hypertension, 76 had type 2 diabetes mellitus, and 76 have both.
Most of patients, 103(34.3%), were aged between 50-59 years. By Morisky scale 113 patients (38.43%) showed low drug
compliance; however, by tablet accounts and pills identification 221 patients (75.17%) and 264 patients (89.79%) showed
good drug adherence respectively. The overall good compliance was reported in 108 patients (36.73%). The level of compli-
ance by overall scale is significantly associated with the patient’s attitude to visit health institutions other than PHCCs and
the effectiveness of patient-health care providers’ communication.

CONCLUSION: Pill identification test shows the highest rate of good drugs complaints while Morisky scale shows the low-
est. In general compliance is still poor and by overall compliance scale about two thirds of patients were incompliant.

Key words: hypertension, type 2 diabetes mellitus, drug compliance, Morisky scale, Pill identification test, tablet account.

INTRODUCTION

lence and concomitant risks of cardiovascular,

Non-communicable diseases are chronic in
nature and may be incurable; however, early
detection and proper management of such
diseases can reduce morbidity and premature
death and may improve the quality of life.! Hy-
pertension and diabetes mellitus are good ex-
amples for these chronic diseases.

Hypertension (HT) is a major public-health
challenge worldwide because of its high preva-

cerebral and kidney diseases, as well as being
the leading risk factor for mortality and disabil-
ity globally. It affects over one billion people,
and one in every three adults, whom has high
blood pressure; had poor or noncompliance
produce uncontrolled hypertension that will
lead to more complications.?

Type 2 diabetes mellitus (T2DM) is a com-
mon chronic metabolic disorder,® and its global
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Drug compliance of patients with HT and for T2DM: a sample from PHCs in Al-Rusafa, Baghdad, 2018

estimated prevalence will increase from 6.9 %
in 2010 to 7.7 % in 2030.* The goals of care
for patients with type 2 diabetes mellitus are
to eliminate symptoms and to prevent, or at
least slow, the development of complications.
Micro vascular (i.e. eye and kidney disease)
and Macro vascular (i.e. coronary, cerebrovas-
cular, peripheral vascular) risk reduction is ac-
complished through control of blood sugar.®

Glycemic control largely depends on com-
pliance with medication therapies. In fact, the
most common problem in patients with dia-
betes is non-compliance with medications.®’
WHO Adherence meeting in June 2001" de-
fined adherence as “the extent to which the pa-
tient follows medical instructions”. A number of
rigorous reviews have found that, in developed
countries, adherence among patients suffer-
ing chronic diseases averages only 50%. This
is assumed to be even higher in developing
countries given the paucity of health resources
and inequity in access to health care.® Many
factors are involved in patient non-adherence :
factors related to the characteristics of the dis-
ease, medication side effects, duration of treat-
ment, frequency of expected intake, complex-
ity of treatment, and severity of the disease.®

Drug compliance is very important topic
and has been studied many times nationally
and internationally; however, the results are di-
verse depending on the scale used to measure
the compliance, the target of patients involved
in the study, and some other sociocultural fac-
tors related to each community. In this study
we aimed at measuring the compliance of Iraqi
patients who are suffering from hypertension
and type 2 diabetes mellitus and visiting pri-
mary healthcare centres (PHCs) in Al-Resafa
district in Baghdad and to find any factors that
may associate the level of compliance.

METHODS

Settings and study design: A cross-sectional
study with analytic element was conducted
at six primary healthcare centres (PHCs) in
Al-Resafa Sector: Bab Al-Moadhum, Mustan-
siriya, Al-Edresi, Babel, Al-Zewaia, and Fakher
Aldeen Al-dJameel. Three hundred patients
who already diagnosed with hypertension and/
or type 2 Diabetes Mellitus (According to the
patient medical records in these PHCs which

based on Iragi ministry of health guideline and
instruction), were involved in this study. The
data collection was carried out over 4 months
from February to May 2018, while the whole
study was conducted from 1st January to 30th
June 2018.

Ethical consideration: The study protocol has
been approved by the research committee of
Al-Resafa Health Directorate in accordance to
the code of ethics of Ministry of Health in Irag.
The objectives of the study were explained to
all participants and their verbal consent were
taken before collecting data that were kept
confidential throughout the stages of perform-
ing the study.

Definition of the participants and exclusion
criteria: in this study, we enrolled patients who
had records in the selected PHC and had visit-
ed these centres during the studied period and
having HT and/or T2DM for at least 6 months
before the study. Pregnant ladies and those
who refused to participate were excluded from
the study. In our PHCs, the hypertension is di-
agnosed when blood pressure is above 140
and/or > 90 mmHg in two visits separated by
at least two weeks."® While type 2 DM is di-
agnosed as a postprandial plasma glucose
or blood capillary sugar of more than 200 mg/
dl, Fasting plasma glucose of = 126 mg/dl, or
HbA1c measurement = 6.5%."

Sampling: We use the convenient sampling in
enrolment of patients in this study because of
limited time and resources.

Tools: The questionnaire form to extract the
data was modified from the Rational Phar-
maceutical Management plus Program.” The
questionnaire form has been prepared and
translated by researchers then it has been
revised by eleven experts; 3 community phy-
sicians, 5 family physicians, and 3 internal
physicians. The questionnaire form was tested
by a pilot study on 30 patients whom have not
been involved in the final analysis of the study.

Outcomes and procedures: First, we as-
sessed the level of compliance for using drugs
by three scales; Morisky compliance scale,
tablet accounts, and pill identification test
(PIT). Then we calculated the overall compli-
ance. Each were grouped into three categories
good compliance, medium compliance, and
low compliance.
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Morisky compliance scale'? also known as
self-report scale has consisted of 8 items each
given one score. Eight score means good
compliance, 6-7 score means medium compli-
ance, and less than 6 score means low com-
pliance. The percent of tablet accounts were
calculated as follow:

Table accounts %= [giving tablets-remaining tablets)/
tablets must be taken] x 100%

The compliance is good when the accounts
is 95 % and above, medium when it is 75-94 %,
and low when it is less than 75%. Pill identifica-
tion test'® depends on the ability of the patient
to know the dose of the drug, time of taking
the drug, and additional instructions about it. If
the patient answers these three questions cor-
rectly, it would be designated as a good drug
compliant; answers correctly only the ques-
tions about the dose of the drugs and their time
of administration, it would be designated as a
medium compliant; and answers correctly only
one question or confuses to answer anyone
then the compliance is labelled as being low.

The overall compliance approach provides
data from different scales. This can overcome
some drawbacks in each scale for example
Morisky scale (self-reporting) overestimates
the compliance.® We tabulated the data from
different scales as seen in table 1. If data fall
in the same vertical column are harmonized in
terms of level of compliance, the overall com-
pliance would be good if all the three scale are
good, medium if all of them are medium, and
low if all of them are low. If data of a similar lev-
el of compliance of the three scales distributed
over two columns, we take the right column as
the estimated adherence. While if they spread
over the three columns then we use the middle
level of adherence.

After that, we try to find any association
between some parameters and the degree of
compliance. The parameter tested were age,
gender, level of education, current marital sta-
tus, visiting public and/ or private health institu-
tions, level of health education received by the
patients, degree of communication level with

health care providers, and complying with the
life style modification related to his diseases.

Level of health education was assessed
based on the American Family Physician
Guidelines.™ It based on the ability of the pa-
tient to know some of the risk factors about his
disease like quitting smoking, switching from
saturated to unsaturated fat, doing regular ex-
ercise, decreasing salt intake, drinking purified
water. If all the five items are done by the pa-
tient it considered good health education, if 3-4
items are done it is considered middle health
education, and it would be poor if two or less
items are done.

Communication between patients and
healthcare providers were assessed through
answering 8 questions. The first four were
about patient’s understanding about the dis-
ease, its seriousness, its complications and
danger, ant its drugs and treatment. The
second four were about patient’s percep-
tion whether the health care providers have
explained the disease, explained drugs and
management, explained cost and benefit, and
were very helpful on counselling. Health care
providers have included doctors and nurses.
We considered communication as being good
if answer yes to 5-8 questions, while it is con-
sidered weak if the patient answer yes to 4-0
questions.

In order to assess control state for each
patient, we measured the blood pressure by a
mercury sphygmomanometer after asking the
patient to be in complete rest for at least 30
minutes. The first reading is omitted and we
took the second one 10 minutes apart. Then, a
venous blood sample was withdrawn to meas-
ure the random blood sugar. Blood pressure
below 140/90 mmHg and random blood sugar
less than 180 mg/dl was considered a marker
of control. Measurement of HbA1c was not
available at the PHCCs at the time of the study.

Statistical analysis: The statistical package
for social science (SPSS) version 23 was
used for data entry and analysis. Data were
presented in simple measures of frequencies,

Table 1 | Over all compliance

Self-reporting (Morisky) No to all questions
PIT- Client knows the... Dose, time, and instructions

Pill count 95% or more

Overall Adherence Good or high

Yes to 1 question Yes to 2 or more questions
Dose and time Dose only or confused
75-94% Less than 75%

Medium or Moderate Low
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Table 2| Distribution of the patients according to their demographic features parameters to the level of
Charactoritics Frequency . compha_nce as measured
(No. = 300) by Morisky scale. The only
Age (years) <40 21 6.9 statistically significant as-
Mean 57+ 5.083 years 40-49 52 17.3 sociation was with visiting
50-59 103 343 health institutions other than
e - . PHQS,. p value is 0.038.
7079 2 103 Whlle |t_was the undg(stapd-
- 80 . i3 ing of life style modification
that found to have a statisti-

Gender Male 83 27.7 L g P
cally significant association

Female 217 72.3 . .

: : with the level of compliance
Educational level llliterate 49 16.3 measured by tablet account
Can read and write 2 7 (P value 0.000), see table 5.
cibletelpimaty o0 eae Table 6 shows that assess-
Complete secondary 78 26.0 ment of patient- health care
Graduate college/institution 47 15.7 providers’ communication
Postgraduate 3 1.0 and understanding life style
Marital status Currently not married 68 19.3 modification have shown a
Currently married 242 80.7 significant statistical asso-
Presence of DM or /and HT  Hypertension 48 / 224 with HT 493 ciation with the level of com-
Diabetes Meliitus 76/152with DM 25.3 pliance where it is measured
Both 76 053 by pill identification test (P

value 0.000 and 0.008 re-

- . spectively). For the overall compliance (table
percentage; chi-square test for independence  7) the statistically significant association was

was used to test the significance of associa-  jth visiting health association other than

tions between discrete variable. P value less  pycg (P value 0.004), and the assessment of

than 0.05 were considered significant. patient- health care providers’ communication
(P value 0.031)

RESULTS

DISCUSSION

In this study, 300 patients agreed to par-
ticipate, and their mean of age was 57 years +
5.083. A third of them 103(34.3%) were in the
age group 50-59 years, a majority were wom-

About two thirds of the respondents were

ey
S
v
e}
£
=]
Z
) en 217 (72.3%), and 148 patients (49.3 %) Table 3 | Level of compliance on different scales
H o,

E had Only hyp(_ertensmn, 76 (25'3 /o) had Only Type of the scales Level of compliance No. %
3 diabetes mellitus, and 76 (25.3 %) had both ; ,
<) ) i Self-report/ Morisky scale ~ Good compliance 96 32
> diseases. For other demographic features see _ .

Medium compliance 85 28.3
s table 2
o Low compliance 113 37.7
3 Fi 1 shows that abot two thirds of pa-
N _ rlgure p Pill Identification Test Good compliance 264 88
3 t|en_ts with HT or T2DM were uncontrolled, 156 Medium compliance 5 .
= patients (69.6 %) for HT and 98 (64.5 %) for Lo erianes 0 33
p T2DM. ,
S Tablet accounts Good compliance 221 73.3
S Table 3 shows the level of compliance in the Medium compliance 28 8.7
S three scales and the overall compliance. The Low compliance 45 147
g pill identification test has shown the highest | oy ai compiiance e T — 89 303
N gooq compliance 264 (88%). On the contrary, Medium compliance 108 36.7
a Morisky scale has shown that 113 patients L i 97 33
‘5 37.7 %) had low compliance o eomptanee
g (37. ) Total 294 100
= Table 4 shows the association of some Note: Analysis was done on 294 patients because 6 were on no drugs
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Hypertension Diabetes mellitus

68 (30.4 %) 54 (35.5 %)

. Controlled
. Uncontrolled

156 (69.6 %
( ) 98 (64.5 %)

Figure 1| Control status of patient with hypertension and diabetes mellitus

Table 4 | Relationship between studied patients' Morisky compliance scale/self-report and their demographic features
PHC services

Self-report (Morisky scale of compliance) Total

Characteristics P value
GoodN=96 MediumN=8  LowN=113 N=294

Age (years) <40 5 5 1 21 0.538
40-49 18 i1l5) 16 49
50-59 32 25 44 101
60-69 26 30 32 88
=70 15 10 10 35

Gender Male 26 25 31 82 0.932
Female 70 60 82 212

Educational level llliterate 19 1 18 48 0.186
Read and write 10 8 4 22
Primary certificate 25 28 45 98
Secondary certificate 22 26 29 77
georltlieﬁg(;;f:stitution 19 10 17 46
Postgraduate certificate 1 2 0 3

Married condition Currently not married 17 15 25 57 0.644
Currently married 79 70 88 237

Visiting other than PHC  Only go to PHC 17 10 24 51 0.033
Public health institution 10 25 20 55
Private health institution 64 48 63 175
Privet and public clinic 5] 2 6 13

Received HE Received good HE 45 50 46 141 0.063
Received middle HE 40 32 53 125
Received weak/no HE 11 3 14 28

Assessment of patient-
healthcare providers’ Good communication 83 80 99 262 0.206
communication

Weak communication 13 5 14 32

Well bound to life modi-

Life modification o
fication

83 75 86 244 0.099
Weak bound to life

modification 13 10 27 50

Note: Analysis was done on 294 patients because 6 were on no drugs
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PHC services.

Table 7 | Level of drug compliance of patients by over all compliance level and their association with some demographic features and

Tablet count (compliance)

Characteristics P value
GoodN=89 MediumN=108 LowN =97
Age (years) <40 4 6 11 0.655
40-49 17 20 12
50-59 31 37 33
60-69 25 34 29
=70 12 1 12
Gender Male 24 30 28 0.958
Female 65 78 69
Educational level lliterate 17 12 19 0.138
Read and write 10 8 4
Primary certificate 24 35 39
Secondary certificate 19 33 25
College/institution certificate 18 18 10
Postgraduate certificate 1 2 0
Married condition Currently not married 15 20 22 0.579
Currently married 74 88 75
Visiting other than PHC Only go to PHC 16 11 24 0.004
Public health institution 7 27 21
Private health institution 61 67 47
Privet and public clinic 5 3 5
Received HE Received good HE 40 60 41 0.224
Received middle HE 38 42 45
Received weak/no HE " 6 1
Assessment of patient- healthcare - 76 103 83 0.031
providers’ communication Cord) CommIEE e
Weak communication 13 5 14
Life modification Well bound to life modification 78 92 74 0.089
Weak bound to life modification 26 7 17

Note: Analysis was done on 294 patients because 6 were on no drugs

aged (50-69) years old; this is expected be-
cause the prevalence of hypertension and
type 2 diabetes mellitus increases with age.
The third NHANES survey reported that the
prevalence of hypertension grows significant-
ly with increase age in all gender and race
groups.'16:17

In our data, 217 participants (72.3 %) were
women. This is the norm in Irag as women
usually visit PHCs for herself or to bring their
children, while men usually work in the morn-
ing."® Also, this is consistent with non-commu-
nicable diseases (NCD) survey in which wom-
en tend to seek for advice more than men.%2
In Ghazza, Palestine; women represent 60.8
% of those who registered as having chronic
diseases.?

About one third of the participants had

completed their primary education and more
than three quarters were married at the time
of the study. This is consistent with the results
of the NCD risk factors STEPS survey in Iraq
2015 that estimated the largest percentage
of the respondents (25.5%) had completed the
primary education and 75% of the respondents
were married at time of the survey.

More than 80 % of the participants are
visiting health institutes other than PHCs, the
majority of those are visiting the private clin-
ics. The reasons behind this attitude may
be explained by the lack of some laboratory
tests like HbA1c, inconsistent availability of
the drugs, low confidence with the quality of
services or its prices that are provided by the
PHCs, or patients’ preference to go directly to
the hospitals.
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Effective communication between the phy-
sician and the patient depends partly on physi-
cian’s confidence in his/her ability to treat and
educate the patients and to the availability of
enough time during the daily practice. The vast
majority of the participants have thought that
they received a good counselling, and high
percentage had modified their lifestyle accord-
ing to doctor’s instructions. This is similar to
a study conducted in USA in which 84.3% of
the adult population reported receiving lifestyle
modification counselling.?? As receiving health
education about life style modification is impor-
tant and its one component of management of
chronic disease especially T2DM and HT.%

On assessing the compliance by many
scales, we found that good compliance was
found in 264 patients (88 %) in pill identifica-
tion test, and in 221 patients (73.3 %) and 96
patients (32 %) in tablet accounts and Morisky
scales respectively. The overall compliance
was found in about 30 % of our sample.

The Morisky scale is the closest ratio of good
compliance to the overall compliance. The low
rate of good compliance in Morisky scale is
in contrary to what is known as Morisky scale
may overestimate the compliance because the
patient might hide some facts regarding use of
drugs regularly.®

In our study we found that about a third of
participants was a good adherent to their med-
ication as measured by Morisky scale, and this
is much less than what a Lebanese study?* has
shown in patients with hypertension where 50
% of them are highly adherent to their medica-
tion according to Morisky scale.

The overall patient’s compliance less than
one third of the participants showed full ad-
herence. This percentage is a bit higher than
the result of a study in Iraq where less than
a quarter of surveyed patients with hyperten-
sion reported to be full adherent to their medi-
cations.? 2 Qur good adherence rate was also
better that than that reported from Ethiopia?
and Bangladesh,?” but consistent to the WHO
publication in 2003 that estimated the average
adherence to long term therapy for chronic
illnesses is 50% in developed countries and
even lower in developing countries.?® many
other studies have shown variable ratios of
good adherence ranging from 40 to 75 %.2%%°
The different results among different studies

might be due to the different targets of the
studies, using different scales to measure the
adherence to the drugs, and different sociocul-
tural factors.

About two thirds of our participant had un-
controlled blood pressure; this could be due to
stress accompanying visiting a health institu-
tion or presence of white coat hypertension.
A study in USA which had an approximate re-
sult and their participants have adhered to life
style modification and treatment though had a
higher mean systolic blood pressure has ex-
plained this unexpected association by the fact
that patient with poorly controlled blood pres-
sure are more motivated to adhere to recom-
mendations.?? Similar to patients with hyper-
tension, two thirds of patients with type 2 DM
were uncontrolled. As mortality is significantly
increased in patients with poorly controlled
HT and T2DM?' more care and planning to be
done to achieve better control.

About two thirds of the participants consid-
ered themselves completely committed to doc-
tor’s instructions; this is similar to a study con-
ducted in USA in which 88% of them reported
adherence to those recommendations.?? A
study in Italy found that 39.3% patients report-
ed themselves as being adherent to medica-
tions over the 4 weeks preceding their medical
specialist’s visit.*2

Many studies have suggested that the non-
adherence frequently occurs for a variety of
patient-related factors, including socio-demo-
graphic and socio-economic characteristics,
personal schedules, lack of understanding the
diagnosis and treatment, concerns about ef-
fectiveness and side effects of treatment, and
the desire to manage the situation independ-
ent of the medical profession. Possible barri-
ers to adherence include characteristics of the
medicines and their dosage and schedules,
practical issues related to access to medica-
tions, its costs, and physician-patient relation-
ship.3?

In our study, we found a statistically signifi-
cant association between level of compliance
measured by Morisky scale and visit to health
institutions other than PHCs. This relationship
has been found in a study from Botswana.3?

Pill accounts can be routinely used in clini-
cal practice as it is highly accurate, has a low
cost, simple, and can be used for various
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drugs formulation.** We found that drug adher-
ence by this method has a significant statisti-
cal association with application of patient life
modification.

This study has found that the overall good
compliance has a statistically significant asso-
ciation with participants’ visiting of health insti-
tutions other than PHCs, p value is 0.004. This
kind of association might indicate that the drive
for good compliance comes from health care
providers working in other health institutions
than from those working in PHCs and this at-
titude if it true needs to well-studied and over-
come by a comprehensive plan. Many reasons
could stand behind this. First, care provided for
patients with chronic and non-communicable
diseases in the PHCs fall short of the grow-
ing needs of patients in recent years and the
USAID (PHCPI) in 2011 demonstrated weak-
nesses in the capacity of the PHC to provide
these services.*® Second, is the lack of drugs,
supplies and equipment in the local PHC with
frequent out of stock of the essential drugs and
lab supplies. Although the first line treatment of
hypertension and diabetes have been added
to the list of essential drugs for PHC, but public
clinic act as a source for essential drugs. In
addition, adherence to drugs is higher among
patients who see the same healthcare provider
each time they have a medical appointment. In
this group, the average adherence is 81 % as
have been stated by “Medication Adherence
in America”.*® lastly, in Irag as in most Mid-
dle Eastern countries care of NCD is typically
provided by specialists who have little involve-
ment with PHCs with a great tendency of the
patients to be seen by specialists in secondary
and tertiary centres.

This study has also found that the overall
good compliance has a statistically signifi-
cant association with level of communication
between the patients and the health care pro-
viders, p value is 0.031. The effect of good
communication on compliance to drugs is well
established.®” However, a study from Al-Ma-
dina Al-Monawara in Saudi Arabia has found
that a satisfactory communication is reported
only in 14.4 % of good drug complaint.3®

Limitation of the study: Several limitations
of this study deserve to be mentioned. Firstly:
limited time prevent us from including more
PHCCs and more patients from the enrolled
centres. Secondly: due to unavailability of

data, we were unable to include more param-
eters and to test their link to drug compliance,
such as co-morbid chronic diseases, state
of control of diseases, and patient’s income.
Thirdly: unavailability of some laboratory tests
like HbA1c at the PHCs prevent us from in-
cluding this important test in our assessment
in the diagnosis and control status of diabetes
mellitus.

CONCLUSION

The scales used to detect good drug com-
pliance in patients with Hypertension and/or
diabetes mellitus who are visiting PHCs in Iraq
are inconsistent. Pill identification test shows
the highest rate of good drugs complaints
while Morisky scale is the lowest. In general
compliance is still poor and by overall compli-
ance scale about two thirds of patients were
incompliant. The level of complaint by overall
scale is significantly associated with the pa-
tient’s attitude to visit health institutions other
than PHCs and the effectiveness of patient-
health care providers’ communication.
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Fatal injuries among children under five years in southern provinc-
es (Muthana, Thiqar, Basra,and Misan) of Iraq during 2010-2015

Khitam M. Ali,* Abdul Sahib H. Abdul Kareem,’ F. Lami,> Ahmed H. Radi,*

ABSTRACT

INTRODUCTION: Child injury is a growing but preventable global public health problem. For every person killed by injury,
30 people are hospitalized and 300 are treated in emergency rooms that may live with varying degrees of disability. Every
day >2,000 children die from injuries.

OBJECTIVE: Is to describe the epidemiological characteristics, estimate incidence and identify mechanism of fatal injuries
among under five years’ children (FIU5) in four south provinces (Basra, Misan, Muthana, and Thigar), Iraq, 2010-2015..

METHODS: This cross-sectional study was conducted on data obtained from Iraqi Injury Surveillance System. The mortality
part of the injury surveillance is a population based involving the coroner offices in four south provinces (Muthana, Thigar,
Basra, and Misan), Iraq. U5 population data were obtained from Ministry of Planning.

RESULTS: The total number of reported FIU5 during this period was 1,022 with an average annual incidence of 24.7/100,000
U5 population (U5P). It represents 22.2% of FIU5 and 1.4% of total fatal injuries of all ages. The incidence of FIU5 in-
creased from 17.1/100,000 U5P in 2010 to 28.7/100,000 U5P in 2015. The male to female ratio of FIU5 was 1.6:1 and
28.9% occurred at the age of two years. About 50.1% occurred at home; 79.1% were unintentional and 63% occurred dur-
ing 6 am-3pm. The main causes of Fl were: Road traffic accidents (22.6%), drowning (19.8%), burn (16.9%), electric shock
(9.6%), fall (7.3%) and explosions (2.9%). The highest average incidence was reported in Muthana (54.2/100,000 U5P) and
Misan (50.3/100,000 U5P) governorates.

CONCLUSION: The increasing incidence of Fl is the tip of the iceberg which indicates that every year thousands of U5 are
injured and hundreds end with disability. Public Health officials need to develop a comprehensive program to control injuries
among young children particularly the traffic and home injuries.

Key words: Fatal, Injury, Epidemiology, Under Five, Iraq.

INTRODUCTION

tion”.# Injury is caused by acute exposure to
Injury is a growing global public health ~physical agents such as mechanical energy,
problem which can be prevented. As well as  heat, electricity; and chemicals. In some cas-
being a leading cause of mortality-particularly ~ €s, for example drowning, injuries result from
among children and young adults.! Injuries the sudden lack of essential agents such as
and violence are so common that we often ac-  0xygen. About three-fourths of all injuries, in-
cept them as just part of life. But they can be  cluding most vehicle crashes, falls, and shoot-
prevented, and their consequences may be ings, are caused by mechanical energy.®
reduced.” The interval from the appearance of In the world’s high-income countries, for
injury to death could3 be immediate, or as long  gyery person killed by injury, 30 people are
as months or years. hospitalized, and 300 are treated in emer-
“Injuries occur when humans are exposed gency rooms; even more are treated in other
to energy forces that are larger than the body’s  health care facilities. This does not reflect the
normal tolerance levels for energy absorp- Situation in developing countries, which have
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fewer resources for prevention, treatment, and
rehabilitation of injuries.®

Worldwide, World Health Organization
(WHO) estimated that about 16,000 persons
die from injuries every day more than 2000
of them are children. Each year one million
deaths among under 18 years result from in-
juries, about 90% of them due to unintentional
injuries.”

In the Eastern Mediterranean Region
(EMR) half a million people die of injuries eve-
ry year represented 11% of all regional deaths.
Injuries in EMR represent the 2nd highest es-
timated mortality rate in under 5 years (U5) in
the world, after the African region.®

This study is conducted to estimate the
incidence of fatal injuries in south provinces
(Muthana, Thiqgar, Basra, and Misan) of Iraq
among children less than 5 years of age for
the period from 2010 to 2015, and to describe
some of the epidemiological characteristics
like gender, age group, time model, and mech-
anism of injury.

METHODS

Settings and study design: A descriptive
cross-sectional study was conducted to meas-
ure death of children under 5 years due to fatal
injuries reported to the Coroner Offices (CO)
as a part of Iragi Injury Surveillance System
(ISS) in south provinces of Iraq (Muthana,
Thigar, Basra, and Misan) from 2010 to 2015.

Ethical consideration: A written permission
for accessing the data was obtained from Op-
erations Centre Department (OCD) at Ministry
of Health (MoH). The information of the injured
persons is kept secured and protected and has
been used only for the sake of this study.

Definition of the participants and exclusion
criteria: Data of all children under 5 years who
died as a result of an injury in south provinces
of Irag (Muthana, Thigar, Basra, and Misan)
from 2010 to 2015 were included in this study.
Data were extracted from 1ISS. Sexual as-
saults were excluded from this analysis

Data collection: Data obtained from the re-
cords registries of the 1ISS, OCD at MoH for
the period from 2010 to 2015. The IISS is a
central registry system established by MoH

in Baghdad in December 2008 as a pilot in-
cluded only 4 Health Directorates; Baghdad\
Rasafa, Basra, Erbil, and Kerbala. From 2010
to 2012 IISS expanded to involved 8 governo-
rates; Baghdad (Rasafa and Karhk), Basra,
Erbil, Kerbala, Misan, Anbar, Mosel, and Su-
laimaniya. In 2013, all provinces in Iraq have
been involved.

Each Iragi province has a single CO that re-
cords the biodata of the fatalities using a
standardized surveillance form; a form that
was prepared by MoH in English, Arabic and
Kurdish languages with support of experts from
the WHO and the Centre for Disease Control
and Prevention (CDC). All reports would be
transferred to the OCD at MoH in Baghdad on
monthly bases by Epi-info software.

Procedure: We took a row data of IISS from
OCD\MoH for the period from 2010-2015. The
data were examined carefully to remove any
duplication. For the sake of our study, data
of the fatal injuries affecting children under 5
years were only extracted and subjected for
analysis. Children under 5 years populations
(U5P) in south provinces (Muthana, Thiqar,
Basra, and Misan) in Iraq distributed accord-
ing to age group from 2010 to 2015 were taken
from Ministry of Planning (MoP).° Due to lack
of exact figures of 2014, the number of children
of under 5 years in south provinces (Muthana,
Thigar, Basra, and Misan) was estimated by
calculating the average number of children
under5 years in 2013 and 2015. The number,
percentage, trend, and incidence of FIU5 were
calculated. From 2010 to 2013 using the data
of Basra and Misan only, while from 2014 to
2015 the data of Muthana, Thigar, Basra, and
Misan. The incidence calculated by divided the
numbers of injuries over the populations multi-
ply by the constant (100,000).

Statistical analysis: Analysis of data done by
using Epi-info and Excel software, and repre-
sented in suitable tables and figures.

RESULTS

The total number of fatal injuries under 5 years
(FIU5) in south provinces during the period
2010 to 2015 was 1,022. They represented
22.2% of total FIU5 registered in the IISS, see
Table 1. The average annual incidence of FIU5
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southern provinces according to 1ISS from 2012-2015*

Table 1 | Number of injuries and death of all ages and U5 in Iraq and in the

ratio of 1.6:1. The highest num-
ber and percentage of FIU5 were

In Iraq In south

No (%) No (%)
Number of injuries all ages 558 005 (100) 112 208 (100)
Number of deaths all ages 69 999 (12.5) 12 029 (10.7)
Injuries under 5 57 664 (10.3) 8 760 (7.8)
Fatal injuries under 5 4587 (7.9) 1022 (11.7)

Percentages to among those aged 2 - < 3 years,

all Iraq 295 (28.9%). See table 2. The
20.1 trend incidence was increased
T among both male and female from
G2 2010 to 2015, see figure 2.

223 The top three causes of FIU5

Misan from 2010 to 2013.

* Registries of the 1SS/ MoH has included data for all four provinces in 2014 and 2015, and for only Basra and were trafflC aCCIdentS 230 (22 60/0)

followed by drowning 202 (19.8%),

gender 2010-2015.

Table 2 | Distribution of FIU5 in Southern Provinces* according to age and

then burn 173 (16.9%): with av-
erage annual incidence 4.8, 4.1,

Average Annual

3.8/100,000 U5P respectively (Ta-

Unknown (not specified) 1 (0.09)

Demographic features N (%) Incidence ble 3). The trend incidence of the
Gender Male 641 (62.7) 30\100000 + top three causes is seen in figure 3.
Female 380 (37.1) 18.7\100000 %

The main place of FIU5 occurs
at home 513 (50.1%), on street,

Age group 0-<1year 110 (@) high way, or road 253 (24.8%),
1-<2years 235 (23.1) and in farms and countryside 101
2-<3years 295 (28.9) (9.9%) with an average annual inci-
3- <4 years 223 (21.9) dence of 11.5, 5.7, and 1.9/100,000
4-<5years 166 (16) USP respectively, table 4. The trend

Total 1022 (100%)  24.7/100000 § incidence for places of occurrence

1 Under 5 years male population
% Under 5 years female population
§ Under 5 years population

*1ISS data for all four provinces in 2014 and 2015, and for only Basra and Misan from 2010 to 2013.

is seen in figure 4.

Regarding the type of intention,

in southern provinces from 2010-2015 was
24.7/100,000. The trend of incidence is shown
in figure 1.

The highest number, percentage and av-
erage annual incidence of FIU5 was among
males 641 (62.7%) with an incidence ratio of
30/100,000 of USMP, with a male to female

the highest number, percentage
and the average annual incidence of FIU5 was
reported as unintentional injuries 808 (79.1%)
with an incidence ratio of 17.5/100,000 U5P,
see table 5. The trend Incidence is shown in
figure 5.

The highest distribution of FIU5 was re-
ported in Misan 484 (47.3%) and the lowest in
was in Muthana 125 (12.2%), while the highest
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Figure 1| Trend Incidence of FIU5, in Southern Provinces in
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Table 3 | Mechanisms of FIU5 in southern provinces of Iraq
from 2010-2015*, distribution and average annual incidence.
Mechanisms N (%) AVZ':?;G;B;S:)I:CF
Traffic accidents 230 (22.6) 4.8
Drowning 202 (19.8) 41

Burns 173 (16.9) 3.8
Electric injury 99 (9.6) 2.0

Falls 74 (7.3) 1.5
Explosion accidents 30 (2.9) 0.6

Others 214(20.9) 5.4

Total 1022 (100%) 24.7

*1ISS data for all four provinces in 2014 and 2015, and for only Basra and Misan from
2010 to 2013.

1 Under 5 years population

average incidence was reported in Muthana
54.2/100,000 of Muthana U5P, and the lowest
was reported in Basra 8.7/100,000 of Basra
U5P, table 6. Regarding the time from injury
to arrival to a health facility, the majority was
brought within the 24 hours of the injury 688
(67.4%), figure 6. However, still 167 victims
(16.3 %) were brought after 24 hours from the
injury.

The vast majority of the victims were
brought to a health facility using vehicles other
than ambulances 931 (91.1 %), while only 85
victims (8.3 %) were brought by ambulances.
Four victims (0.4 %) have been brought by
other ways and 2 (0.2 %) were not registered.

It is worth mentioning, that only 948 of the
registered FIU5 have been specified at which
hour of the day the injury had occurred, others
are either missed or left blank in the record-
ing system. Most of FIU5 595 (63%) were hap-
pened between 6 am to 3 pm, and 353 (37 %)
had happened between 4 pm and 5 am.

Table 4 | Place of occurrence of FIU5 in southern
provinces from 2010-2015*, distribution and average
annual incidence.

Place of occurrence N (%) Average Annual Inci-

dence\100000 t

Home 513 (50.1) 1.5
Street/high way/road 253 (24.8) 5.7
Farm and countryside 101 (9.9) 1.9
Public gathering 5 (0.5) 0.1

Workplace 2(0.2) 0.05
Others/unknown 148 (14.5) 3.4
Total 1022 (100%) 247

*1ISS data for all four provinces in 2014 and 2015, and for only Basra and Misan from
2010 to 2013.
1 Under 5 years population

1.6 Traffic accidents
1 s Drowning

Incidence rate/ 100000 U5P

— BUrn
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Figure 3 | Trend incidence of top three Causes of FIU5, in
Southern Provinces of Irag, 2010-2015.

DISCUSSION

The current study showed an overall in-
crease in the trend incidence of FIU5 from
2010 to 2014; however, a relative decrease in
the incidence was noted in 2015. This trend
may be the result of unsafe environment that
this age group in living in and the lack of com-
prehensive injury control and prevention pro-
grams. In Canada, a study shows that the
trends of unintentional injury related deaths for
children aged 0-14 form 2003-2012 decreased
by 30%.1°

The current study showed that the males
experienced higher percentage of injuries in
comparison to females, with male to female
ratio 1.6:1. The trend curve of incidence of fa-

18
m— Home 16.2

16 = Street/ High way/ Road 15.9
== Farm & Countryside ? ~
14 /

12

10

Incidence rate/ 100000 U5P

0.6 0.4

2010 2011 2012 2013 2014 2015
Years

Figure 3 | Trend incidence of top three places of occurrence
of FIU5, in Southern Provinces of Irag, 2010-2015.
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Table 5 | Type of intention of FIU5 in southern
provinces from 2010-2015*, distribution and average
annual Incidence.

Average Annual Inci-

Type of intention N (%) dence\100000 +
Unintentional inflected 808 (79.1) 17.5
Intentional inflected 48 (4.6) 1.1
Unknown 166 (16.3)

Total 1022 (100%) 24.7

*1ISS data for all four provinces in 2014 and 2015, and for only Basra and Misan from
2010 to 2013.
1 Under 5 years population

Table 6 | Distribution and average annual incidence of
FIU5 in the four southern provinces from 2010-2015*

Provinces N. (%) Average Annual Incidence Rate
Misan 484 (47.4%)  50.3/100000 t

Basra 204 (19.9%)  8.7/100000 t

Thigar 209 (20.4%)  35.9/100000 +

Muthana 125 (12.3%)  54.2/100000 t

Total 1022 (100%) 24.7/100000 t

*1ISS data for all four provinces in 2014 and 2015, and for only Basra and Misan from
2010 to 2013.
1 Under 5 years population of the relevant province
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Figure 5 | Trend incidence of FIU5, in Southern Prov-
inces in Iraq, 2010-2015 according to type of intention.
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Figure 6 | Time from injury to arrival of FIU5 in South-
ern Provinces of Irag, 2010-2015.

tal injuries in both genders showed an overall
increase during the studied period with some
relative drops, but the drop was more in 2015
for both genders. This gender difference in
Irag may be socio-cultural as girls even dur-
ing childhood may be more home bounded
and less active than boys exposing them to
less danger of being victims for injuries. Ac-
cording to the CDC Childhood Injury Report/
USA, males had higher injury death rates than
females." Also, in New Hampshire in USA, a
study shows that male children under 5 years
who died from injuries between 2005 and 2009
outnumbered females 2.3:1." In Eastern Med-
iterranean Region (EMR) in 2004, the estima-
tion of FIU5 was nearly doubled in boys than
in girls.”™ In this study, the incidence of FIU5
was increasing in both gender from 2010-2015
in obvious disagreement with the results from
Sweden study that showed about 60 % decline
in fatal injuries in both genders below age of 20
years over the period from 1987-2001."* The
difference in the targeted ages may be a cause

for this disagreement.

Our data have shown that children aged
2-3 years are mostly affected by fatal injuries,
while those under one year of age are least af-
fected. These results sound logical as former
age group is the highly active and energetic
while the latter is highly dependent and are
always under their parents’ close supervision.
Two studies from the USA'™ and Scotland'®
have also shown that fatal injuries are more in
children less than 1 year comparing to those
between 1-4 years.

Regarding the mechanism causing FIU5,
the current study showed that the highest
number, percentage and incidence, were traf-
fic, drowning, and burn respectively. The in-
cidence of the first three causes of FIU5 has
shown that for traffic accidents and drowning
the trend curve from 2010-2015 was similarly
fluctuated with a relative decline in 2015 after
a surge in 2014. While the trend curve for burn
has shown a relatively progressive upward
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movement. This trend may give us a clue that
the family attention about the safety of their
children from the injuries occur at home like
burn is still low compared to their attention
when the children get outside. Rapid urbaniza-
tion and motorization, lack of appropriate road
engineering, and lack of programs of prevent-
ing road traffic injury can explain why traffic is
the commonest cause of FIU5 in sounthern
Iraq. According to the WHO, over 3,400 people
die on the world’s roads every day and tens of
millions of people are injured or disabled every
year. Children, pedestrians, cyclists and older
people are among the most vulnerable of road
users.' In the United States, injuries by motor
vehicle are a leading cause of death among
children.'® in 2015, 663 children ages 12 years
and younger died as occupants in motor vehi-
cle crashes.™

In 2004, WHO estimated that 115 boys
and 7.4 girls younger than one year/ 100000,
and 9.7 boys and 8.3 girls between 1-4 years/
100,000 died due to road traffic accidents. In
Eastern Mediterranean region the estimation
of FIU5 due to road traffic was 18.3/100,000
in high-income countries, and 17.4/100,000 in
low and middle-income countries.? In Germa-
ny during the period from 1990-2004, a more
than two-thirds decline in fatal injuries of all
causes among children under age of 15 years
is reported. This decline is true for road traffic,
home, and leisure accidents.?!

For drowning, living near an open source
of water as the situation in Iraq prone children
for drowning. WHO reported that drowning
claimed the life of 360000 people, ranking it
as the 3 cause of death from unintentional
injury. The highest rates of death from drown-
ing are among children 1-4 years, followed by
children 5-9 years.?2 CDC Childhood Injury Re-
port in the USA has stated that drowning was
the leading cause of injury death for those 1 to
4 years of age,' and it is the second leading
cause of unintentional injury death in children
aged 1-14 years. Around 4000 persons died
annually from boating and non-boating unin-
tentional downing, and one in five of them were
children 14 years and younger.?2*  Similarly,
in 2014 drowning was also a leading cause
of FIU3 in Australia, and accounting for 43 %
of FIU4 in Bangladesh.?? In Eastern Mediter-
ranean Region in 2004, the estimated mortal-
ity of all children’s drowning in under 1 year of

age were 4.8 boys and 7 girls/ 100,000, while it
was 11.2 boys and 6.8 girls/ 100,000 for those
between 1-4 years."®

Regarding burn injuries, the highest per-
centage of burn in our series may be explained
by poverty, overcrowding, lack of proper safety
measures, and concomitant presence of medi-
cal conditions endangering the child for burn
like epilepsy. In 2016, WHO estimated that
265,000 deaths every year are caused by
burns and child deaths from burns is 7 times
higher in low- and middle-income countries
than in high-income countries.?* In Colombia
from 2000 to 2009, a total of 1,197 fatal pae-
diatric injuries related to burn were identified,
about 60 % of them were under 5 years of age
and almost half of them died before arriving
at a health facility.?® In a systematic review of
studies from EMR between 1997 and 2007,
burn in under age of 5 years represented 78
% of all childhood burns and 48 % of burn in
all ages.”

In our data, the main place of FIU5 occurs
at home followed by Street/high way/road then
farm and countryside. The trend incidence for
all above placed increased progressively from
2010-2015. Usually in Iraqg, children spend
most of their time at home where they may
expose to injuries especially when it comes to
drowning and burn. Farms are the houses and
workplaces at the same time and due to their
relatively larger areas comparing to the usual
houses, children are paying little attention and
playing unsupervised prone them for injuries.
According to the CDC, more than 11,000 indi-
viduals are estimated to die each year at home
from preventable unintentional injuries.?®

According to WHO In 2004, road traffic inju-
ries accounted for approximately 262 000 child
deaths among children and youth aged 0-19
years — almost 30% of all injury deaths among
children, there are significant geographic vari-
ations, however. In the South-East Asia Re-
gion, the proportion of childhood deaths due
to road traffic injuries is 1.3%, while in the
Americas it is as high as 4.7%. Some 93%
of child road deaths occur in low-income and
middle-income countries, In South-East Asia,
however, the rate is 7.4 per 100 000 popula-
tion, Global road traffic fatality rates increase
with age, Children up to the age of nine years
are more likely to be accompanied by parents
when they travel, either in vehicles or as pe-
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destrians, its around rates 9/ 100 000 children
Of fatal road-traffic injury for both High-income
countries and low-income and middle-income
countries , while for those (1-5) years its about
3 child /100000 in high income countries and
9 child /100000 for low-income and middle-
income countries.?

About 80 % of FIU5 in our series is unin-
tentional, and its incidence was increasing
from 2010-2015. This is expectable as we
are living in an environment with many haz-
ards. Injury and violence is a major killer of
children throughout the world, responsible for
about 950 000 deaths in children and young
people under the age of 18 years each year.
Unintentional injuries account for almost 90%
of these cases. And that road traffic injuries
and drowning together account for nearly half
of all child death due to unintentional injury.*
In the USA during 2000-2006, each year more
than 12,000 people under age of 19 years die
from unintentional injuries, mostly caused by
burns, drowning, and road traffic, makes them
the leading cause of mortality among children
in the United States.*®

The highest average annual incidence rate
of FIU5 was reported in Muthana followed by
Misan, Thigar, and Basra respectively. Is this a
real difference between the provinces? Or it is
a due to incomplete or inaccurate registration
among different provinces, keeping in mind
that not all the four provinces were involved
in the IISS before 2014. Anyhow other epi-
demiological and social studies are needed to
unfold the real cause.

Regarding the time of arrival to hospitals
since injury, although about 80 % of the victims
in our series were brought to health facility
within the first 24 hours, only about 10 % of the
victims were brought within the first hour. Ig-
norance, misjudgment about the seriousness
of the injury, afraid of legal consequences, or
lack of a way of transportation or unavailability
of a nearby health care facilities could explain
this harmful behaviour. This is not inclusive to
our country, A study from England done at a
trauma centre for injured children showed that
only 30 % of injured children under age of 17
years were brought to the centre within 60 min-
utes of the injury.' It is worth mentioning that
the first 60 minutes after injury is usually seen
by many trauma experts as the “golden hour”
for saving lives.*? and morbidity and mortality

are significantly increased if the time of arriv-
ing hospital exceed an hour after an injury.3
3 We also found that only less than 10 % of
the victims were brought by ambulances, and
the vast majority were brought by vehicle other
than ambulances. This may occur due to poor
knowledge of people about how to contact the
ambulances or their believes that ambulanc-
es will not come in a short time. In Kampala,
Uganda, 2004-2005, a study shows that less
than 5% of all injured patients brought to the
emergency unit by ambulance.*

Our study ha shown that 63 % of FIU5 was
reported between 6 am - 3 pm. This is not
strange as we expect injuries to occur usually
during working hours. In South India a study
done in a tertiary care hospital shows that 52%
of the injuries occurred between 8 am and 5
pm. %

This is a retrospective study based on al-
ready existed data of Iraqi Injury Surveillance
System (lISS). This system has started initially
as a pilot to include only some of Iragi Provinc-
es. This is why we could not include data of all
southern provinces for all the studied period.

CONCLUSION

Injuries are still one of the preventable
cause claiming the life of the children under
age of 5 years in southern provinces especial-
ly at age of two years. Most of the fatal death
occur at home during the working hours. The
causes FIU5 are many but traffic, drowning,
and burn are the leading causes. Although
most of the victims were brought to a hospital
within the first 24 hours after the injury most of
them do so by private vehicle other than the
ambulances.
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Induction outcomes of acute non-burkitt lymphoblastic leukaemia:
a data from the Child’s Central Teaching Hospital in Baghdad 2011-
2015

Sabah Norri Rashid?, Seemaa Jasim Abd?, Vian Alaa Ahmed?3, Allawi Noor Hussein Al-Janabi*

ABSTRACT

INTRODUCTION: Advances in the study and treatment of paediatric acute lymphoblastic laeukemia are often cited as the
paradigm of success in modern clinical trial and translational-research based medicine.

OBJECTIVE: To study the outcomes of induction phase in the treatment of acute lymphoblastic leukaemia in the Haema-
tology-oncology ward of Central Child Teaching Hospital.

METHODS: A retrospective study was conducted on the records of children diagnosed as ALL and recieved induction
phase at the Chik’s Central Traeching Hospital in Baghdad from 2011-2015.

359 patients below the age of 15 years were included.

RESULTS: Age varied from two months to 14.4 years with a mean age of 5.1+£3.2 years. Induction remission in 276
(87.9%), deaths in 35 (11.1%), loss to follow up in 3 (1.0%) patients. Presumptive infection was 1st cause of death in 23
(8.2%) followed by bleeding in 4 (1.3%) of patients.

CONCLUSION: ALL is still a common malignancy in children. Mostly they are of L2 type with standard risk. After
induction the majority will pass into remission which is improving in Iraqg comparing to the previous published
studies. However, mortality is relatively high compared to that in developed countries and infection is the major
cause of death.

Key words: Acute lymphoblastic leukemia, Induction mortality, Infection.

INTRODUCTION

on morphologic, immunologic, cytogenetic,

Acute leukaemia, the most common form
of cancer in children, comprises approximately
30% of all childhood malignancies.! Acute lym-
phoblastic leukaemia (ALL) is the most com-
mon malignancy in children. It accounts for
one-fourth of all childhood cancers and 72%
of all cases of childhood leukaemia.? The peak
incidence of ALL occurs between 2 to 5 years
of age. The incidence of ALL is higher among
boys than girls, and this difference is greatest
among pubertal children.®* Due to improve-
ment of treatment of ALL, survival rates have
improved dramatically since the 1980s, with a
current five-year survival rate of approximately
78%."

The are many classifications of ALL based

and molecular genetic characterizations of
leukaemic lymphoblast confirming the bio-
logic heterogeneity of this disease.* The
widely used morphological classification is
the French-American-British (FAB) Coopera-
tive Working Group classification which classy
ALLinto L1, L2, and L3.5¢ Others are based on
Monoclonal antibodies directed against human
leukaemia-associated antigens, DNA content
by flow cytometry, and genetic translocation.
These different classifications aid setting of the
diagnosis, treatment and prognosis of ALL.”"

The typical symptoms and clinical findings
are manifestations of the underlying anaemia,
thrombocytopenia, and neutropenia, which in
turn reflect the failure of normal haematopoie-
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sis.'? Pallor, fatigue, bone pain, petechiae, pur-
pura, bleeding, and fever are commonly pre-
sent. Lymphadenopathy, hepatomegaly, and
splenomegaly are frequent manifestations of
extra-medullary leukaemic spread.”™ In ALL,
anaemia exists in approximately 80% of pa-
tients on diagnosis. One half of patients has
leukocytosis and in 20 % it exceeds 50,000/
mm3'4 Neutropenia of < 500 granulocytes/
mm? is a common phenomenon and is as-
sociated with an increased risk of serious in-
fection.’™ Thrombocytopenia occurs in most
patients; approximately 75% have < 100,000
platelets/ mm?3.'® Definitive diagnosis depends
on finding of the specific leukaemic cells in a
slide of bone marrow aspirate stained with Ro-
manovsky dye and by the use of special histo-
chemical stains."”

CNS leukaemia is found at diagnosis of
fewer than 5% of children with ALL."® With the
institution of CNS preventive therapy, routine
lumbar puncture (LP) with intra-thecal therapy
has become an integral part of ALL treatment
protocols.' Clinically demonstrable testicular
disease is rarely present at initial diagnosis;
however, occult testicular disease can be di-
agnosed by biopsy in 25% of newly diagnosed
boys.2

TREATMENT: It includes induction, consoli-
dation and maintenance phases. In addition
to therapy directed to the CNS. Most of the
treatment protocols take two to three years to
complete, although the specific regimen varies
depending upon immune-phenotype and risk
category. ?!

Induction Therapy: The aim of induction is
to induce remission which means that the pa-
tients have no evidence of leukaemia in the-
bone marrow and peripheral blood, and ab-
sence of detectable CNS or extra-medullary
disease.??* Remission after induction in chil-
dren with ALL has improved remarkably over
recent years with a success rate of 95 %."?

Infection is the major cause of treatment-re-
lated mortality during the induction phase, so
prophylactic antibiotics should be considered
in high-risk patient groups and during periods
of increased risk.2* After complete remission
has been achieved, subsequent therapy is re-
quired. Post induction therapy usually consists
of consolidation and continuation phases.?

Optimal management of the child with ALL

requires good supportive care including the
rational use of blood component therapy, de-
tection and treatment of infections, attention to
the metabolic and nutritional needs, and psy-
chosocial support for patient and family.

In Iraq, years earlier a study was conduct-
ed to measure the induction outcome at the
Child’s Central Teaching Hospital where most
of the patients were using pre-phase steroid;
a step that has been excluded from treatment
protocol thereafter. So, this study is designed
to measure the outcomes of induction phase
in the treatment of acute lymphoblastic leu-
kaemia in the Heamatology-oncology ward
of Central Child Teaching Hospital from 2011-
2015.

METHODS

Settings and study design: A retrospective
descriptive study was conducted at Haematol-
ogy-Oncology Department at the Child’s Cen-
tral Teaching Hospital during 2016 based on
the record of patients with ALL who were ad-
mitted during the period between 1t of Janu-
ary 2011 to 3'st of December 2015.

Ethical consideration: The protocol of this
study was approved by the research commit-
tees at the Iraqgi Board for medical specializa-
tion and at Al-Karkh Health Directorate. Agree-
ment of the hospital administration was also
taken to get the data form the records of the
patients. Data were kept confidential and only
used for the purpose of this study in accord-
ance to the regulations of ministry of Health in
Iraq.

Definition of the participants and exclusion
criteria: During the studied period, 359 pa-
tients below the age of 15 years were includ-
ed; all were newly diagnosed patients as acute
lymphoblastic leukaemia at the Hematology-
Oncology unit of the Child’s Central Teaching
Hospital.

For those patients, data were taken from
the medical recording systems (files) that kept
in the oncology ward and the medical note-
book of each patient that contains all detailed
information about inpatients admissions and
outpatient’s visits. These data included pa-
tients’ age and gender, residence, duration of
onset before referral, date of diagnosis, place
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of treatment, and results of biochemical pro-
file, chest X-ray, complete blood count, bone
marrow aspiration and cerebrospinal fluid
(CSF) examination, and Immune phenotype
for some of the patients. Details of induction
phase of treatment, progress of the disease
during induction, outcome at day 35 from start-
ing chemotherapy, time of death and its pre-
sumptive cause were also retrieved.

The final analysis was done on 314 pa-
tients after exclusion of 45 patients due to the
following reasons: 9 patients with ALL L3 due
to their need for different treatment protocol, 5
patients who died before the start of induction
therapy, 26 patients because their parents did
not accept to start therapy, and 5 patients who
have started their treatment outside Iraq and
visiting our centre just for follow-up.

In all patients the diagnosis of ALL was es-
tablished by experienced laboratory haematol-
ogists who examined a bone marrow aspirate
taken under general anaesthesia. Acute leu-
keamia was confirmed when the bone marrow
slides contained at least 25% lymphoblasts.?
Morphological classification of the blast cells
was done in most patients according to FAB
system. Diagnosis of T-cell leukaemia was
based on certain clinical and / or laboratory
criteria; age >10 years, male gender, mediasti-
nal mass, high initial WBC count, and nuclear
clefting of blast cells by microscopical exami-
nation. Immunophenotyping examination were
done for some of those patients, while cytoge-
netic study was not done because it was not
available in our centre during the studied pe-
riod.

According to the treatment protocol re-
ceived, patients were divided into 2 main
groups. Group I- those treated with modified
MRC UKALL 2003 protocol. Group II: treat-
ed with Non-Hodgkin’s Lymphoma/ Berlin-
Frankfort-Munster (NHL/BFM-95) Protocol for
T- Cell leukemia. At relevant time, parents or
legal guardians are ask to give their written in-
formed consent before starting the treatment.

According to the cell type of acute leukae-
mia (precursor B or T), we classify patients into
risk groups for treatment protocol. Standard
risk (group A) for patients with precursor B-
cell ALL whose age are between 1-9 years and
initial WBC count < 50x10°%1. Intermediate risk
(group B) includes patients with precursor B-

cell but their age and initial WBC counts fall
outside the range identified in group A. Both
A and B groups are treated by MRC UKALL
2003 protocol.?” while high risk (group C) in-
cludes patients with clinical and morphological
suspicion or proved immunophenotypically as
T- cell ALL and treated by NHL/BFM-95 pro-
tocol.?®

After starting induction with MRC-UKALL
2003 protocol, we assess BM response at day
28 or 35 by routine light microscope and cat-
egorize the response as:* M1 marrow < 5%
blasts, M2 marrow 5-25% blasts, and M3 mar-
row >25% blasts. CNS involvement was diag-
nosed by the consensus criteria as follows:5®
CNS-1: where no evidence of leukaemic lym-
phoblasts in the CSF. CNS-2: < 5 WBCs/ul
with definable blasts on cytocentrifuge exami-
nation, or traumatic LP.? CNS-3: = 5 WBCs/ul
with blast cells or cranial nerve palsy.

Outcome of Induction: The outcome of in-
duction is assessed at day 28 or 35 from the
start of treatment.2° The outcome could be:

Complete remission (CR): Patient’s periph-
eral blood values must be within the normal
range, and the bone marrow must be of normal
cellularity, with fewer than 5% lymphoblasts.??
Those who failed to attain CR after 35 days of
induction therapy were regarded as no remis-
sion. If BM is diluted at day 28 but fulfilling the
criteria of remission at day 35 or 42, it is con-
sidered as remission.

Induction death: Induction death was defined
as death within 35 days from starting chemo-
therapy.?®

Loss of follow up: It is considered when the
family decided to stop treatment and get their
child out of the hospital on their responsibility.
All patients were received supportive therapy
like blood and/or their products, antibiotics,
and antifungal treatment according to clinical
condition.

Statistical analysis: Statistical package for
social sciences version 20 (SPSS 20) was
used for data analysis. Kaplan Meier cohort
analysis was used to test the significance of
studied factor upon survival.

RESULTS

This study enrolled 314 patients as Acute
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Table 1 | Demographic distribution of study sample

Table 2 | Clinical characteristics of studied sample

Variable N =314 % Variable N=314 %
Sex Duration of Symptoms
Male 175 55.7 < 6 weeks 257 81.8
Female 139 44.3 6 weeks - 6 months 55 17.5
Age Group > 6 months 2 0.6
<1year 10 3.2 Subtype
1-9 years 265 84.4 L1 138 43.9
10-14 years 39 12.4 L2 147 46.8
Year of Diagnosis T-cell leukaemia 21 6.7
2011 38 121 Undifferentiated 8 2.5
2012 50 15.9 Treatment Protocol
2013 96 30.6 Standard Risk * 201 64.0
2014 67 21.3 Intermediate Risk ** 92 29.3
2015 63 20.1 T-cell ALL protocol 21 6.7
Province Clinical Features
Baghdad 114 36.3 Pallor 302 96.2
Other provinces 200 63.7 Fever 287 91.4
Splenomegaly 225 71.9
) Hepatomegaly 206 65.8
non-burkitt Lymphoblastic Leukaemia patients B 5 366
who received treatment during 2011-2015. The
annual rate of new cases diagnosed and treat- iR 198 o4
Mediastinal Mass 25 8.0

ed in our centre is 62.8 case/ a year. Age var-
ied from two months to 14.4 years with a mean
age of 5.1+ 3.2 years. Males are commonly
affected than females 175 (55.7), for other de-
mographic features see table 1.

Table 2 shows the presenting features of
the sample. Of them, 201 patients (64.0%)
were of standard risk and 92 (29.3 %) were of
intermediate risk. Pallor was the commonest
presenting symptoms 302 ( 96.2 %) and sple-
nomegaly is the commonest signs reported in
225 patients (71.9 %).

Table 3 shows the haematologic, serum uric
acid and CNS status of the sample.

After induction of therapy 276 (87.9 %)
achieved remission, and 35 patients (11.1 %)
died. In 23 patients (65.7 %), infections were
the cause of death, see table 4. Figure 1 shows
the Kaplan Meier curve of survival.

DISCUSSION

Acute lymphoblastic leukaemia is the most
common childhood cancer. It constitutes ap-
proximately 25% of cancers in children. We
found that the children between 1-9 years
were mostly affected; 265 patients (84.4 %),

* One patient out of 201 (0.5%) did not respond to standard Risk Protocol and then
changed to High Risk Protocol at day 15.

** Two patients out of 92 (2.2%) did not respond to Intermediate Risk Protocol and then
changed to High Risk Protocol at day 8.

while those below age of one year was the
least affected; 10 patients (3.2 %). This was
nearly compatible to the results of Abdullah®!
in his study conducted in our centre on chil-
dren diagnosed with ALL from 2009-2011 and
Ghali®*? in a study conducted at Children Wel-
fare Teaching Hospital Al-Rasafa in Baghdad
from 2000 to 2009. Also, it is nearly similar to
the results of many other studies from China,*®
India,* and Jordan.®®

Male to female ratio in our study was 1.25:
1. A result which is similar to that from other
national and nearby countries; Abdullah find
it 1.34:1,%" Ghali HH 1.2:1,%2 and Halalsheh in
Jordan1.3:1.% Studies from China®* and India3*
though have shown a male predominance but
their ratios were relatively higher; 1.63:1 and
2.1:1 respectively. This may be attributed to
some genetic or enviromental causes.

We reported that the number of ALL diag-
nosed and started treatament have increased
progressively. the highest number was diag-
nosed in 2013, 96 patients (30.6%), which is
nearly double compared to the result in the
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Table 3 | Laboratory findings of studied sample

Variable N=314 %o

Initial Hb level

<6 g/l 68 21.7
6-10 g/dI 209 66.5
> 10 g/di 37 11.8
Not Recorded 1 0.3
Initial WBC Level (10%L)
<10 126 40.3
10-49 122 39.0
=50 65 20.8

Platelets (10%L)

<20 86 27.4
20-100 178 56.7
>100 50 15.9

Serum uric acid level

Normal (< 420 pmol/l) 276 87.9
Elevated ( = 420 umol/l) 34 10.8
Not Recorded 4 1.3

Initial CSF cells

CNS1 294 93.6
CNS2 13 41

CNS3 4 1.3
Not Recorded 3 1.0

2012, 50 (15.9 %). This was because in 2013
the Children Welfare Teaching Hospital, the
hospital which has the catchment area from
Al-Rasafa in Baghdad, has been closed for
reconstruction leaving our centre as the only
centre in Baghdad to receive children with
haematologic malignancies. Baghdad was the
most frequent province of residence of patients
in our study 114 (36.3%), other patients were
mostly from the nearby provinces like Babil,
Anbar, Najaf, Diwania, Karbala, and Muthana

Table 4 | Induction outcome and causes of morality during
induction phase

Variable N=314 %

Induction Outcome

Remission 276 87.9
Loss to follow up 3 1.0
Died 35 1.1

Cause of Death

Infection 23 65.7
Infection & bleeding 4 11.4
Bleeding 4 1.4
Tumour lysis syndrome 2 5.7
Thrombo-embolic Stroke 2 5.7
Alive 279 88.9

Survival Function

1.0 I surv

7

0.8

0.6

0.4

Cum. Survival

0.2

0.0 1 T T T T T T

Days of follow up

Figure 1 | Cumulative survival rate of sampled patients during
induction phase.

which they did not have pediatric haematology
centers at the time of the study.

Most of the patients, 257 (81.8%), in our
series had their symptoms for less than 6
weeks before diagnosis and it was very rare
to see a delay for more than 6 months, only in
2 patients (0.6 %). This is similar to the data
reported by Abdullah®' and Ghali.*? The acute-
ness of alarming symptoms of ALL, in addition
to the rapid response of the family and the
primary care physicians and the availability of
basic investigations could explain this result.

The commonest symptoms at presentation
were pallor 302 (96.2), followed by fever 287
(91.4%) compareable to those reported by
Abdullah®' (pallor 96.2%, fever 86.6%). We re-
ported that splenomegaly was the commonest
sign elicited in those patients 225 (71.9%) fol-
lowed by hepatomegaly seen in 206 patients
(65.8 %). Abdullah®' nearly reported similar fig-
ures. However, Ghali*? has reported less fever
and more common hepatomegaly than spleno-
megaly in his study. Advani from India agrees
with Ghali’s result regarding hepatomegaly.®

Regarding the laboratory investigations, on
presentation most of the patients, 277 (88.2%),
were having a hemoglobin level of less than
10 g/dl. And in 209 patients (66.5%) the he-
moglobin level was between 6-10 g/dl. Nearly
same percentage was reported by Abdullah.?!
Ghali has reported anemia in only 51.5%.%

WBC count over 50 x10%1 is a marker of
a high-risk group of patients. In 248 patients
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(79 %), the initial WBC count was less than
50 x10°%L, and only 65 patients (20.3 %) have
their count over 50 x10%I. Most other national
and international studies were reported a high-
er rate of WBC count of more than 50 x10%I; in
Iraq, it ranged between 24.6 %*' and 26.4 %,*?
while it was less than a third of patients in the
report of the Berlin-Frankfurt-Munster group®®
and 28.8 % in a study from Pakistan.*”

In our study, primary CNS involvement
(CNS-3) was seen only in 4 patients (1.3%)
which is slightly less comparing with previous
Iraqi studies where it was 2.5 % *' and 3.6%,3?
and with a study from western countries where
it was 2.4 %.%¢ We found that CNS-2 grade in
13 patients (4.1%) which is also lower than
that reported by Abdullah 7.1%,*' and Fadoo
5.8%.%

The commonest subtype of ALL in our se-
ries was L2 reported in 147 patients (46.8 %).
Abdulla and Ghali have also reported that L2
is the commonest ALL subtype though of more
percentages 68.6 and 73.8 % respectively.®' 3

The outcome of induction phase reveals
that we achieved remission in 276 patients
(87.9%), while unfortunately death was re-
ported in 35 patients (11.1%), and we lost fol-
low up of 3 patients (1.0%) which is far away
from the Western studies like Schrappe et
al,’® in a study conducted in three European
countries Germany, Austria, and Switzerland,
has reported a much better outcome than ours
where remission achieved in more than 97 %
with only 1 % death and another 1% abandon-
ment.

This study showed a better outcome of in-
duction phase but higher mortality rate than
that of Abdullah conducted in our centre years
ago:*' 85% achieved complete remission,
5.7% death and 6.4% loss to follow up. the
higher rate of loss of followup in Abdullah’s
study might be the cause for lower mortal-
ity despite higher remission rate. Ghali’s has
reported 15.6 % mortality rate in his study,*
which is higher than ours.

The commonest presumptive cause of
death was infection 23 (65.7 %) followed by
bleeding in 4 patients (11.4 %) and other 4 pa-
tients (11.4 %) died because of infection and
bleeding.

Compared to Schrappe et al,* who claims

achiving remission in 97 %, we are still behide.
Attention for applying infection control policies,
raising the infrastructures of the hospital to im-
prove hygiene, proper use of antiobiotics, and
good education of families about the serious-
ness of infections and how to pretect the child
during induction phase from them are very im-
portant factors that we should work on in order
to improve our rate of remission and to safe
our children this draedful fate.

CONCLUSION

ALL is still a common malignancy in chil-
dren. Mostly they are of L2 type with stand-
ard risk. The commonest presentation were
anaemia and fever. More than two thirds of the
patients have hepatosplenomegaly. CNS in-
volvement is not common. After induction the
majority will pass into remission which is im-
proving in Irag comparing to the previous pub-
lished studies. However, mortality is relatively
high compared to that in developed countries
and infection is the major cause of death.
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Case Presentation

s it possible to encounter a patient with primary splenic tuberculo-

sis during your career?

Mohammad Yahya Abdulrazaq®

ABSTRACT

Splenic tuberculosis is an extremely rare variant of extrapulmonary tuberculosis especially in immune competent person.
It is usually presented as nonspecific symptoms leading to delay in the diagnosis. Here, we are reporting a 28 year-old
female from Baghdad, who was presented with splenomegaly, fever and sweating of 4 months duration. After having a
nonspecific laboratory investigation and poor response to broad spectrum antibiotics, splenectomy was done for her, and
histopathological examination showed granulomas with caseation. The patient is diagnosed as primary splenic tuberculosis
and was registered in the National Specialized Centre for Chest and Respiratory Disease.

Antitubercular medication was prescribed for her after splenectomy for a complete course of 6 months duration with a full
improvement in the general condition of the patient. Tuberculosis is still a possible cause of splenomegaly and the patient
should be treated with full course of anti TB medication even after splenectomy.

Key words: tuberculosis, spleen, caseated granulomas.

INTRODUCTION

In 2017, tuberculosis (TB) caused an esti-
mated 1.6 million deaths, making it the leading
cause of death from a single infectious agent
worldwide and the tenth cause of death over-
all.!

This disease presents with diverse clini-
cal symptoms, including both pulmonary TB
and extrapulmonary TB. Extrapulmonary TB
accounts for almost 15% of all cases. Among
the extrapulmonary forms, majority are seen
in lymph nodes, pleura, genito-urinary tract,
bones, meninges, gastro-intestinal tract, peri-
toneum, and pericardium. Splenic TB is unu-
sual. This form of TB is normally seen as part
of miliary TB.? Isolated splenic tuberculosis is
extremely rare, particularly in the immunocom-
petent patient.?

Even if tuberculosis is a familiar condition,
an unusual presentation may disguise its cor-
rect nature, expressing itself as cases of un-
explained fever and splenomegaly in TB en-

demic areas.* So, tuberculosis of spleen must
be kept in mind while evaluating fever of un-
known origin in any patient on immunosup-
pressant treatment or having HIV and even
in immunocompetent patients as well. Treat-
ment with antitubercular medication is rarely
unsuccessful.®

Splenic TB is likely to be misdiagnosed as
carcinoma of spleen, splenic abscess, lym-
phoma, or others. The misdiagnosis rate is
high if there is no tuberculosis history in other
organs.®

There are also some reports of spontane-
ous splenic abscess, causing acute abdominal
pain and clinical hypersplenism with bleeding
tendencies.”

At present there are few cases of solitary
splenic tuberculosis reported in the literature
internationally, and through the literature re-
trieval, there are no reports about splenic tu-
berculosis mortality rate data.®

I ° 1 CABM, FIBMS, FRCP; Consultant pulmonologist & Consultant Internist at the National Specialized Centre for Chest and Res-
raqlm piratory Diseases. Baghdad, Iraq. E Mail: ntp.mohammad@gmail.com
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CASE PRESENTATION

A 28-year-old female from Baghdad was
referred to the National Specialized Centre
for Chest and Respiratory Disease to have an
opinion regarding accidental histopathologic
finding of caseating granulomas in a tissue
specimen of spleen post splenectomy.

The history of the patient was dated back
to 4 months before the splenectomy where
the patient started to complain of pain in the
left hypochondrial region and vague diffuse
abdominal discomfort. Progressively patients
developed low grade fever and sweating with
vague ill health. Patient had no history of
cough or significant weight loss. Initial medi-
cal consultation and simple laboratory inves-
tigation were not yielding to a diagnosis and
treatment with antibiotic and analgesia failed
to show any response.

Patient reported no significant medical,
surgical and drug history. And her gynaeco-
logical history was unremarkable. She was not
smoker has no history of contact with a patient
known to have pulmonary tuberculosis or any
other infectious diseases.

On clinical examination the patient was ill
looking, with high temperature (37.8 °C), mild
tachycardia with normal blood pressure. Cer-
vical and axillary lymph nodes were not pal-
pable. She was neither pale nor icteric. Chest
examination was essentially normal while ab-
domen was distended with tender palpable
spleen below the left costal margin and signs
suggested of ascites.

Complete blood count was within normal
limit. GPT, GOT, and alkaline phosphatase
were mildly elevated, while renal function test,
general urine examination, total serum biliru-
bin and serum albumin were within normal.
Chest X ray showed no abnormality while ab-
dominal ultrasound showed moderate sple-
nomegaly with moderate ascites. Electrocar-
diography and echocardiography were within
normal. The treating physician was thinking to
exclude tumour like lymphoma or ovarian or
other gastrointestinal malignancy. So, decision
was made to do bone marrow aspiration which
showed no significant pathology. Aspiration of
peritoneal fluid which was exudative revealed
cellular smear with moderate count of lympho-
cyte predominant mixed inflammatory cells

and few hyperactive macrophages with no
RBCs or atypical cell. Bacteriological examina-
tion of the peritoneal fluid was not yielding and
unfortunately, Genxpert was not used to veri-
fied the diagnosis of Mycobacterium tuberculo-
sis infection because TB was not suspected at
this early stage.

Absent of response to treatment and non-
specific investigation turned to decision to do
splenectomy which was done under general
anaesthesia. The gross pathological finding
showed a spleen of 23x17x6 cm, brown in
colour, and soft to firm consistency. Serial mi-
croscopic section showed splenic tissue with
reactive lymphoid changes of white pulp and
patchy replacement of red pulp by numerous
small size non-caseating and minimally case-
ating active granulomas with Langerhans giant
cells and secondary splenic fibrosis. With a
suspicion of primary tuberculosis of the spleen.

At our centre, searching for latent or active
pulmonary Tuberculosis were negative. Based
on histopathological findings, poor response to
preliminary antibiotics and absence of confirm-
ing diagnosis of malignancy the patient was
diagnosed as a primary splenic TB and regis-
tered as an extra pulmonary TB case in the na-
tional TB program in Iraqg. Antitubercular medi-
cation was prescribed for a complete course of
6 months duration started as 2 months initial
phase with 4 tablets of combined fixed dose
4 drugs formula; Isoniazid 75 mg, Rifampicin
150 mg, Pyrazinamide 400 mg , and ethambu-
tol 275 mg. Then followed by 4 months contin-
uation phase with 4 tablets of combined fixed
dose 2 drugs formula; Isoniazid 75 mg and
Rifampicin 150 mg. Monitoring of the patient
during the treatment course was uneventful.
Progressively, the patient became clinical well
without fever. Abdominal pain subsided and
appetite has improved remarkably. Abdominal
ultrasound post treatment was normal.

DISCUSSION

Tuberculosis continues to be a major health
problem worldwide, despite considerable ad-
vances in the diagnosis and treatment of the
disease.®

Abdominal TB which contributes to a mere
3% of all extrapulmonary TB encompasses
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Is it possible to encounter a patient with primary splenic tuberculosis during your career?

gastrointestinal tract, peritoneum, omentum,
mesentery, regional lymph nodes and solid
organs like liver, spleen and pancreas.' Iso-
lated abdominal solid organ TB is rare in im-
munocompetent individuals. The incidence of
splenic TB is 0.14-0.7% as per autopsy-based
studies. > "' A non-systematic review to search
for published cases of splenic tuberculosis in
immunocompetent patients between 2000 and
2019 found only 31 cases with tuberculous in-
volvement of spleen.?

Although Iraq is endemic with tuberculosis,
primary splenic tuberculosis is also extremely
rare, and here we are reporting this case of
isolated tuberculosis of the spleen which was
presented with splenomegaly and ascites and
it is the first reported case to the National Spe-
cialized Centre for Chest and Respiratory Dis-
eases up to our knowledge.

Splenic TB occurs in two forms. The first
form is part of miliary TB, which occurs espe-
cially in immunocompromised patients.” The
second, and the unusual form is primary splen-
ic TB where spleen is the is the primary site of
involvement, as in our patient.? Splenic tuber-
culosis usually occurs secondary to haema-
togenous spread of a primary infection, as a
part of disseminated disease.' morphologi-
cally, splenic tuberculosis occurs in five types
miliary, nodular, spleen abscess, calcific and
mixed type.?

Patients susceptible to acquiring splenic
tuberculosis usually have one of the follow-
ing risk factors: immunosuppression, preced-
ing pyogenic infections, splenic abnormalities,
prior trauma to the spleen, sickle cell disease
and other haemopathies, and in the immuno-
competent patient another body site infected
by M. tuberculosis.® Study done by Dixit et al
over a period of 3 years in an Indian hospital
found only 16 patients (0.01%) with splenic in-
volvement from a total of 9205 TB patients and
were able to identify a cause for immunode-
ficiency in only 9 of those 16 patients (8 with
HIV infection and 1 with myelodysplastic syn-
drome). Ten of those 16 patients in their study
had pulmonary involvement too."®

In our report, we present a young immu-
nocompetent female with primary splenic tu-
berculosis. Extensive history, comprehensive
clinical examination and basic laboratory in-
vestigations failed to find any disease or con-

dition that jeopardize her immune status. In
addition, her lungs were free of tuberculous
process.

Clinical manifestations are non-specific
like anorexia, fever, malaise, weight loss,
night sweats, abdominal pain and jaundice.
Splenic TB can present as splenomegaly, hy-
persplenism, solitary splenic lesion or splenic
abscess.'®'718 Rarely, patients can be asymp-
tomatic and their diagnosis is delayed.® Other
severe presentations include splenic rupture,
portal hypertension with and without gastro-
intestinal bleed, and fulminant form involving
rapid progression of fever, cachexia, haemor-
rhage and sepsis. Patients with splenic tuber-
culosis can also present with haematologic
abnormalities: usually they are cytopenic due
to hypersplenism, but cases of polycythemia
have also been reported.'®'82° Qur case was
presented with nonspecific symptoms, pyrexia
of unknown origin was the prominent presen-
tation. Other constitutional symptoms were
mild to moderate and this might be the cause
of delay in the diagnosis. Also, clinical exami-
nation was normal except for splenomegaly
and ascites.

Diagnosis of isolated splenic tuberculosis is
difficult and often delayed because of vague
clinical manifestations. In almost all the report-
ed cases diagnosis was suggested by radio-
logic examination and confirmed by pathologic
examination of fine needle aspiration, splenic
biopsy or of splenectomy specimen. Some
times the diagnosis was made by direct detec-
tion of the mycobacterium tuberculus bacilli.

Imaging studied by ultrasound and CT find-
ings were very important to shift the diagno-
sis towards splenic tuberculosis. The imaging
findings reported with splenic tuberculosis in
their order of frequency are single or multiple
hypoechoic focal lesions, splenic abscess, cal-
cifications (on CT), and isolated splenomegaly.
Ultrasound is not a sensitive tool to detect fo-
cal splenic lesions. In a study, five out of six
patients with isolated splenomegaly on ultra-
sound were found to have lesions on CT.?' Re-
cently, the wide use of PET/Scan as a tool for
searching for metastasis in patient with malig-
nancy, who already have low immunity due to
the malignancy itself or its chemotherapeutic
treatment, has leading to accidental diagnosis
of splenic tuberculosis. Mostly in FDG PET/CT
examination, spleen tuberculosis is seen as
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multiple lesions with increased FDG uptake.??

In our case the abdominal ultrasound
was the only imaging technique used, and it
showed splenomegaly without focal lesion.
This of course is not enough to exclude pres-
ence of splenic nodules especially micronod-
ules which would be detected if a CT scan had
been used.

Real-time PCR is a very useful investiga-
tion for directly detecting the tubercle bacilli
in clinical specimens.” Detection of Mycobac-
terium tuberculosis by XpertMTB/Rif assay in
splenic aspirate, splenic tissues, or abscess
fluid would confirm the diagnosis of tuberculo-
sis.” 2 However, Sahoo et al in their review has
found that 26 case out of 31 was diagnosed
histopathologically and only 5 patients were
diagnosed by direct detection of mycobacte-
rium.'? Therefore, histopathological examina-
tion is necessary for aetiological diagnosis.
Histopathologically, tuberculous infection can
be identified by presence of typical caseation
along with granuloma of epitheloid cells and
Langhans giant cells.®

In our case, Real-time PCR or XpertMTB/
Rif assay were not used the diagnosis of tuber-
culosis in ascetic fluid because the TB was not
highly suspected at that time and the diagno-
sis was raised after finding of caseating active
granulomas with Langerhans giant cells. And
probably this is the message that we want to
send to our colleagues to think of extrapulmo-
nary tuberculosis even in the rare sites when-
ever we encountered a nonspecific presenta-
tion and to broaden our differential diagnosis
list to include it.

Purified protein derivative is a maker of the
diagnosis of latent tuberculosis but not active
tuberculosis. It is reported to be positive in
patients with splenic tuberculosis.?® However,
tuberculin skin test was performed in our case
and it was negative.

The first line treatment of splenic tubercu-
losis is anti- tuberculous drugs for at least 6
months with 4 drugs in the initial phase and
two in the following maintenance phase.?
Zthis attitude is still recommended even after
total splenectomy.® In our patient the spleen
was already removed and we started her on
full anti-tuberculous therapy for 6 months. She
responded nicely and fortunately without any
adverse effects.

CONCLUSION

Yes, itis possible to encounter a patient with
splenic tuberculosis during our career that TB
is still a possible cause of splenomegaly and
the patient should be treated with full course
of anti TB medication even after splenectomy.
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PART 11 IMAGING IN CLINICAL PRACTICE

Radiological findings of COVID-19: When to consider?

Nawal Jassar Al Khafagi*

ABSTRACT

Over the last 6 months, the world has been attacked by a new infection; COVID-19. Respiratory
system is the main site of attack. Although the majority of those infected have relatively mild symp-
toms, many may pass into pneumonia and evolved into respiratory failure and death. The radiological
findings in COVID-19 may be nonspecific and have similarities with other infectious and noninfectious
diseases. In this article, we will try to go through the important radiological features and what findings
should trigger thinking of it based on the updated recommendations of international radiology societies
especially the British Society of Thoracic Imaging. We have to keep in mind that correlation of radiologi-
cal findings with the clinical presentation and other laboratory tests is the best approach to reach the

correct diagnosis.

Key words: COVID-19, GGO, Chest CT scan.

In December 2019 a pneumonia of un-
known cause was detected in Wuhan in China
and first reported to the WHO on 31 Decem-
ber 2019. WHO has declared a Public Health
Emergency of International Concern on 30
January 2020 and a pandemic on 11 March
2020. The disease was found to be caused by
severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) and named by WHO as
COVID-19." Progressively, the disease has
distributed all over the world. About 5.2 million
infections and 337000 deaths are reported in
216 countries, areas, and territories till 24 May
2020.2

It has a high infectivity rate with variable
mortality rates among countries. The clinical
presentation is diverse ranging from complete-
ly asymptomatic or mild nonspecific symptoms
in 80 % of patients, to symptoms of lower res-
piratory tract infection necessitating hospital
admission in about 20 %. In 5 % of patients
the symptoms were very severe that need in-
tensive care unite (ICU) admission. The case
fatality rate is ~2-3 %.%*

Molecular testing is required to confirm the
diagnosis for SARS-COV-2. The real-time re-
verse transcriptase-polymerase chain reaction
(RT-PCR) test is used for this purpose, it is
highly specific with a sensitivity of about 60-

70 %, but can give negative results initially.>®
Other ancillary laboratory findings are also
reported but they have prognostic rather than
diagnostic significance, of these are lympho-
penia, increased prothrombin time, lactate de-
hydrogenase, troponin and some inflammatory
markers like CRP, ESR, and IL6.”

Role of imaging in the diagnosis and man-
agement of patients with COVID 19

+ Add to pre-test probability assessment for
COVID-19

+ Distinguish between severe and non- se-
vere cases.

+ Look for an alternative diagnosis.

« Assess deterioration or discordant clinical
course

+ Assess complications.

Things to remember when dealing with Im-
aging of patients with COVID-19:

1. Clinical suspicion of COVID-19 is IMPERA-
TIVE; otherwise, the radiology is nonspecif-
ic and could easily represent so many other
pathological processes.®

2. While routine screening CT scan for the
identification of COVID-19 pneumonia is
currently not recommended by most radiol-

* MBChB. DMRD, FJMC, FRCR (UK), M Med in diagnostic radiology ( NUS/Singapore). General Radiologist at Croydon University
Hospital /London /UK. E mail: n_jassar2@yahoo.com, nawal.alkhafagi@nhs.net.
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Radiological findings of COVID-19: When to consider?

Figure 1| Axial (A) and sagittal (B) sections of a CT scan of the chest of a patient with COVID-19 showing the classic
category of COVID-19 (early stage). Patchy and bilateral GGO involving all lobes mainly the lowers. (C) chest X ray of
another patient with early COVID-19 shows bilateral and peripheral opacities.
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Figure 2 | A coronal (A) and axial (B) sections of a CT scan of a patient with COVID-19 shows bilateral peripheral patchy
opacifications. (C) A coronal section of another patient showing the same features.

ogy societies, the number of CT scans per-
formed in patients under investigation for
COVID-19 has increased , CT scan play a
role in the diagnosis of COVID-19 when the
patient is seriously ill or PCR is unavailable.®

3. A standardized language should be fol-
lowed to reduce the reporting variability and
to improve communication with the referring
providers.®®

4. Normal CT scan does not reliably exclude
COVID 19 pneumonia in early stage. Ini-
tially CT scan of the chest is normal in 50
% after 2 days of symptoms but only in 4 %
after 6-12 days.®

THE BSTI CATEGORIES

British Society of Thoracic Imaging (BSTI)
has proposed four categories® for the sug-
gested standardized CT reporting language
of COVID-19 based on current literatures and
expert consensus.

Classic COVID-19 (100% confidence for COVID)

Features: Lower lobe predominant, peripheral

predominant, multiple, bilateral foci of ground
glass opacities (GGO) + crazy-paving, pe-
ripheral consolidation, air bronchogram and
reverse halo/perilobular pattern (ie organizing
pneumonia pattern).

H1N1 influenza, cytomegalovirus pneumo-
nia, and other atypical pneumonias'® can have

Figure 3 | Cross section chest CT scan below the biforca-
tion of trachea of a patient with COVID-19 shows bilateral
opacifications, round and irregular, typical of organizing
pneumonia, located at perilobular and peripheral areas.
The arrow points to the reverse halo signs (atoll sign); A
central lucency surrounded by an opacity .
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Figure 4 | Axial section of a CT scan of a patient with
COVID-19 showing prominent interlobular and intralobu-
lar septal thickening on a background of bilateral, multi-
focal and peripheral GGO; features of crazy paving.

Figure 5 | Axial section of a CT chest of a patient with
COVID-19 show bilateral confluent opacities seen on the
periphery of the lower lobes.

similar findings. See figure 1 a,b,c.

Probable COVID-19 (71-99 % confidence for COV-
ID-19)

Features: Lower lobe predominant mix of bro-
chocentric and peripheral consolidation, Re-
verse halo /perilobular pattern, but here GGO
is scarce.

These features are nonspecific and can oc-
cur in a variety of infectious and noninfectious
diseases. Clinical and other laboratory correla-
tions are needed in such cases. See figures 2,
3,4, and 5.

Indeterminate COVID-19 (< 70 % confidence for
COVID-19)

Features: when the radiological picture Does

not fit into definite, probable, or non COV-
ID-19. Or manifests above patterns but the
clinical context is wrong or suggest an alterna-
tive diagnosis e.g an interstitial lung disease in
a connective tissue disease. See figure 6

Clinical and other laboratory correlations
are also needed in such cases.

Non-COVID-19 (70% confidence for alternative)

Features: Lobar pneumonia, cavitating infec-
tions, tree in bud/centrilobular nodularity, lym-
phadenopathy, effusions, established pulmo-
nary fibrosis.

Such findings usually refer to a diagnosis
other than COVID-19; however, we should not
ignore the concomitant occurrence of COV-

Figure 6 | CT chest of patients
with indeterminate pattern of
COVID-19: (A) and (B); coronal
and axial images show diffuse
ground glass opacity (GGO)

in a patient with combined
pulmonary fibrosis and em-
physema.

(€) and (D) axial images of a
patient with systemic lupus
erythematosus (SLE) show

complex patterns, a GGO
admixed with fibrotic lung
changes and honeycomb ap-
pearance.
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Radiological findings of COVID-19: When to consider?

Figure 7 | CT pictures of different patients represent example of non COVID-19. (A) and (B) show a consolidation lesions
with obvious air bronchogram suggestive of lobar pneumonia. (C) and (D) show centrilobular nodules in the left lower
lobe with tree in bud appearance suggestive of infectious bronchiolitis. (E) shows left pleural effusion and (F) shows

multiple and bilateral nodules.

ID-19 with other pathologies like heart failure
or preexisting diffuse lung diseases which
make the patient vulnerable to contract COV-
ID-19 or have a severe form of it. Examples for
non COVID-19 pattern See figure 7.

Complications of COVID-19 reported on
chest imaging:

1.

Pulmonary embolism and thrombosis in
COVID-19 the European Society of Radiol-
ogy and the European Society of Thoracic
imaging suggested that contrast-enhanced
CT should be performed to rule out pulmo-
nary embolism if supplementary oxygen is

needed in COVID-19 pneumonia patients
with limited disease extension.' In a study
in France about 50 % of Hospitalized pa-
tients who had respiratory deterioration with
more need for oxygenation were found by
CTPA to have pulmonary embolism.’? See
figure 8

. Superadded bacterial infection represented

by the development of pleural effusion and /
or empyema. In a study, ventilator-associat-
ed pneumonia occurred in 10 of 32 patients
(31%) with COVID-19 requiring invasive
mechanical ventilation.® Figure 9

. Rapid progression to acute respiratory dis-

Figure 8 | CT pulmonary angio mediastinal window of a patient with COVID-19 and significant O2 desaturation. (A) and
(B) are axial sections while (c) is a coronal section. A & C show a filling defect (white arrows) in the right main pulmo-
nary artery with early visualization of the inferior vena cava (blue arrow) due to reflux indicating high right ventricular
pressure. The interventricular septum is pushed to the left ventricle in (B) (red arrow) due to increase right ventricular
pressure.
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Figure 9 | Axial section of a CT chest of a patient with
COVID-19 shows left pleural effusion with patchy opaci-
ties more on the right lower lobe due to superadded bac-
terial infection ( proved by bacteriological examination).

Figure 10 |
Severe COVID-19
patient admit-
ted to ICU
because of res-
piratory failure.
(A) AP chest
X-rays shows
bilateral diffuse
alveolar shad-
owings with
good position of
central venous
line (white
arrow), ET tube
(red arrow) and
NG tube(blue
arrow).

(B) Coronal CT
image of the
chest shows
diffuse bilat-
eral coalescent
opacities and
consolidation in
the background
of GGO.

Figure 11| Coronal section of a chest CT scan of evolv-
ing fibrosis in a patient with COVID-19 pneumonia (after
5 weeks of admission) shows linear and irregular diffuse
opacities with reverse halo sign suggestive of organ-
izing pneumonia pattern. Areas of reticulation and trac-
tion bronchiectasis are seen in left upper lobe (arrow).

Figure 12 | (A)
axial section
and (B) coronal
section of a

CT scan of

the chest of a
patient with
COVID-19 show
huge surgical
emphysema
and pneumo-
mediasinum
extended to
theneckona
background of
GGO with some
consolida-

tion and air
trapping. A
complication
of invasive
ventilation.

tress syndrome (ARDS). ARDS is a recog-
nised complication of COVID-19 and it may
occur rapidly over few hours to few days
and usually carries a bad prognosis. See
figure 10

4. Interstitial fibrosis can evolve in patient with
COVID-19 pneumonia or a sequelae of
ARDS, Some have reported lung fibrosis
as a complication of severe COVID-19 as
early as 2 weeks." Currently, there is no
evidence that indicates the scarring in the

lungs experienced by COVID-19 patients is
progressive.' See figure 11

. Surgical and mediastinal emphysema. It is
usually iatrogenic and seen in ICU patient
due to intubation or as a complication of
artificial ventilation. This is not uncommon
complication in ICU. In a study conducted in
a tertiary centre in the UK, five patients de-
veloped pneumomediastinum within 7 days.
Two of them had passed away.'® See figure
12
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Radiological findings of COVID-19: When to consider?

CONCLUSION

The radiological findings in COVID-19 may
be nonspecific and have similarities with other
infectious and noninfectious diseases, so radi-
ological features should be correlated with the
clinical findings and laboratory tests . Periph-
eral, bilateral, and multiple lower lobe predomi-
nant GGO is the classic features of COVID-19.
While bronchocentric and peripheral consoli-
dations with scarce GGO are features of prob-
able infection.
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Continuous Medical Education

PART 2 | WHAT DO YOU KNOW ABOUT

The pharmacologic management of heart failure and its co-
morbidities: what is written in the guidelines?

Hilal B. Al-Safar*

Heart failure (HF) is a clinical syndrome characterized by typical symptoms (e.g. breath-
lessness, ankle swelling and fatigue) caused by a structural and/or functional cardiac abnor-
mality; ischemic heart disease is the commonest cause. Approximately 1-2% of the adult
population in developed countries suffer from heart failure, rising to =10% among people 70
years of age. Clinically, it is divided according to he NYHA functional classification into four
severity levels. Based on ejection fraction (EF), heart failure is divided into HF with preserved
ejection fraction (HFpEF) when EF = 50%, HF with reduced EF (HFrEF) when EF < 40%, and
HF with a middle range EF (HFmrEF) when EF is in the range of 40-49 %. This classification
is of importance in terms of epidemiology, management, and prognosis. In this educational
source, we are presenting important messages about the drug therapy of heart failure with
treatment of some co-morbidities based on the latest ESC and AHA guidelines.

‘;\ Q 1: Biomarkers screen in prevention of heart failure ‘

A 55-year-old male patient presented to the outpatient department for checkup. He was
hypertensive and diabetic for the last ten years on lisinopril 10 mg/day and metformin 1000 mg/
day, asymptomatic for the time being. On clinical exam blood pressure is 145/90 mmHg and his
HbA1c is 7%.

Which of the following statement is the most appropriate next step true?

a) Give dietary advice and schedule for next visit.

b) Increase the dose of lisinopril to 20 mg/day and metformin to 2000 mg/day.

c) Add statin and antiplatelet to his medication.

d) Ask for brain natriuretic peptide screen (BNP) and optimise guidelines directed management
and therapy (GDMT).

e) Being asymptomatic, no further action is needed.

‘;\ Q 2: Drugs affect survival of patients with heart failure ‘
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All the following drugs improve survival in patients with HFrEF except:

a) Beta blockers =

b) ACE inhibitors g

c) Loop diuretics ]

d) Sacubitril 5

e) Spironolactone ?
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The pharmacologic management of heart failure and its co-morbidities: what is written in the guidelines?

“ Q 3: Role of ARNI in patient with HFrEF ‘

A 65-year-old female diagnosed as heart failure due to uncontrolled hypertension for many years
asked your opinion about her medical therapy. She is a house wife doing most of her usual daily
activities, during the last three months she noticed that her exercise capacity became more limited
and now she gets tired with SOB for even going to bathroom. On clinical exam: BP 130/80 mmHg,
HR 60 bpm regular with normal volume, JVP normal, normal cardiac auscultation, clear lung bases
and no pedal oedema. Her current treatment includes: ramipril 5 mg/day, indapamide 1.5 mg/day,
carvedilol 25 mg/day, spironolactone 25 mg/day. ECG showed LVH, Echocardiography showed EF
40%.

What will be the most appropriate step:

a) Increase the dose of ramiprilto 10 mg / day.

b) Increase spironolactone to 50 mg /day.

c) Replace ramipril by valsartan/sacubitril therapy.
d) Start torsemide tab 10 mg /day

e) Increase carvedilol to 50 mg /day.

‘\ Q 4: Drugs not indicated or harmful in heart failure ‘

All these statements are false regarding drug therapy of HFrEF Except:

a) ARBs are more effective than ACE inhibitors.

b) To prevent the potential risk of thrombosis all patients should be kept on anticoagulation.
c) Verapamil and diltiazem can be used safely in those patients to treat high blood pressure.
d) Aspirin is not indicated for patient with HFrEF unless in the presence of CAD.

e) There is a growing role for statin in the treatment of patient with HFrEF.

‘\ Q 5: Indication for Ivabradine in heart failure ‘

All of the following statement related to Ivabradine usage to reduce heart failure
hospitalization are true Except:

a) Maximum tolerated doses of GDMT beta blocker therapy should be in place before starting
Ivabradine.

b) NYHA class II-lll.

c) EF less than 35%.

d) Should be in sinus rhythm .

e) Heart rate should be less than 70 bpm.

‘\ Q 6: Iron deficiency anaemia in heart failure ‘

During assessment of patient with heart failure ,the base line screen showed : Hb 10 mg/
dl, blood urea 20 mg/dl, serum creatinine 0.9 mg /dl serum ferritin 30 ng/ml (normal value is
20-250 ng/ml for males and 10-120 ng/ml for females), the next step should be:

a) Oral iron therapy as it showed improvement in quality of life (QoL).
Parenteral iron therapy as it shoed improvement in QoL.

Advice for iron rich diet only.

Add oral multivitamin rich in iron.

Subcutaneous erythropoietin stimulating agent.

)
)
)
)
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‘;\ Q 7: Hypertension in heart failure ‘

A 55-year-old patient, presented to outpatient clinic because of being told that he was
hypertensive. His mother died at the age of 50 years because of heart failure and his younger brother
is hypertensive, he is currently heavy smoker and his fasting lipid profile showed total cholesterol of
320 mg/dl. On clinical exam his BP was 160/100 mmHg, the rest of exam was normal.

Which of the following statement related to BP target (office reading) that help in heart failure
prevention is true ?

a) BP target should be below 150/100 mm Hg

b) BP target should be below 140/95 mm Hg

c) BP target should be below 130/90 mm Hg

d) BP target should be below 130/80 mm Hg

e) BP target should be below 120/70 mm Hg

‘ Q 8: Sleep disorder and heart failure ‘

Sleep disorders are common in patients with heart failure, it was found that 61% of patients with
heart failure had some sort of sleep disorder(central or obstructive sleep apnea) and there fore a
formal sleep study should be conducted on suspicion.

Which of the following statement is true?

a) In obstructive sleep apnea, CPAP may be reasonable to improve sleep quality and daytime
sleepiness.

b) In obstructive sleep apnea, CPAP may be reasonable to improve survival.

c) In patients with NYHA class II-IV HFrEF and central sleep apnea, adaptive servo-ventilation is
appropriate therapy

d) The management for both obstructive and central sleep apnea (CSA) is the same

‘\ Q 9: Diuretic therapy in patient with heart failure ‘

A 60 year old patient who had been previously diagnosed as ischemic heart disease and heart
faultier, presented to the emergency department complaining from fatigue, SOB and orthopnoea but
no chest pain.

On clinical exam: Looks tired, anxious and in respiratory distress, couldn't lie flat, BP 110/80
mmHg, pulse 110 bpm normal volume, O2 sat 90% at room air, JVP 8cm above costal margin, cold
extremities, soft S1 S2 and S3 gallop, no murmurs, bilateral basal crepitation. His current medication
was: oral furosemide 80 mg/day, Enalapril 10 mg/day, spironolactone 25 mg/day, isosorbide dinitrate
20 mg /d day and carvedilol 25 m/d day.

Your decision was to admit the patient and start parenteral diuretic therapy, which of the
following statement is true as regard to the initial dose?

a) Start intravenous furosemide 40 mg twice daily
b) Start intravenous furosemide 60 mg twice daily
c) Start intravenous furosemide 80 mg twice daily
d) Start intravenous furosemide 100 mg twice daily
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The pharmacologic management of heart failure and its co-morbidities: what is written in the guidelines?

‘ )

Q 10: Management of patients with HFpEF ‘

A 65-year-old lady who is known to be hypertensive and diabetic for the last 15 years consulted you
because of progressive exercise intolerance and shortness of breath for the last six months. During
the last week she started to have SOB on lying down and bilateral pedal oedema but there was no
chest pain or palpitation and she was kept on atenolol 100 mg/day, Glucophage 1500 mg/day.

On clinical exam: BMI 28 kg/m2, BP 160/105 mmHg, pulse 88 bpm, JVP 8 cm above sternal
margin, normal S1, loud S2, S4, no murmur, few bilateral basal lung crepitation and ++ bilateral
pedal oedema. Full laboratory testing was normal apart from HbA1c 8%, Pro BNP 80,0 pg/ml, and
triglyceride 300 mg /dl. Echocardiography showed LV EF of 62%.

Which of the following statement related to this patient management is true?

a) Heart failure is unlikely in this patient and we should look for alternative cause.

b) Controlling both systolic and diastolic BP is priority in this patient management.

c) Calcium channel blockers is the 1%t line therapy to control this patient hypertension.
d) Diuretics is of limited value in the management of this lady.

e) Nutritional supplements is usually useful in this patient management.

scad55e-

Abbreviations list: American Heart Association (AHA), Angiotensin converting enzyme inhibitors (ACEI), Angiotensin receptor blockers (ARBs), Angiotensin re-
ceptor neprilysin inhibitor (ARNI), Beat per minute (bpm), Blood pressure (BP), Body mass index (BMI), Brain natriuretic peptide screen (BNP), Calcium chan-
nel blockers (CCBs), Central sleep apnea (CSA), Class of recommendation (COR), Continuous positive airway pressure (CPAP), Coronary artery disease (CAD),
Cyclo-oxygenase 2 inhibitors (COX2 inhibitors), Ejection fraction (EF), Electrocardiography (ECG), European Society of Cardiology (ESC), Guidelines directed
management and therapy (GDMT), Heart failure (HF), Heart rate (HR), HF with a middle range EF (HFmrEF), HF with preserved Ejection fraction (HFpEF),
HF with reduced EF (HFrEF), Intravenous (1V), Jugular venous pressure (JVP), Left ventricular hypertrophy (LVH), Level of evidence (LOE), Mineralocorticoid
receptor antagonist (MRA), New York Heart Association (NYHA), Non-steroidal anti-inflammatory drugs (NSAIDs), Obstructive sleep apnoea (OSA), Quality
of life (QoL), Shortness of breath (SOB), Sleep-disordered breathing (SDB).

Explanation of classes of recommendation and level of evidence used in the answers of these questions

Level (Quality) of evidence (LOE)

Level A High quality evidence of more than one RCT, or meta-analysis of such studies.

=

o

-E Class (strength) of recommendation (COR)

é’ Class | (Strong) Benefit >>> Risk. The intervention is recommended/ indicated/ useful/ effective.

<o Class Ila (Moderate) Benefit >> Risk. The intervention is reasonable

E Class b (Weak) Benefit > Risk. The intervention may be reasonable

E]

E Class 111 No benefit (moderate) Benefit = Risk. The intervention is not recommended
Class 111 Harm (Strong) Risk > Benefit. The intervention is potentially harmful

]
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Level B-R Moderate quality evidence RCT or meta-analysis (Randomized)
Level B-NR  Moderate quality non-randomized or observational studies. Or meta-analysis on such studies.

Level C-LD  Limited data. R and non-R CT of limited design or their meta-analysis.

Level C-EO  Expert opinion
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Answers

*

7 ~ COR LOE
Q 1: The correct answer is d ‘ I
In addition to its useful role in sup- Potential Causes of Elevated Natriuretic Peptide
porting or excluding the diagnosis of -
. ! ; Cardiac
heart failure, for patients at risk of de-
veloping HF, natriuretic peptide biomark- HF, including RV syndromes
er-based screening followed by team- Acute coronary syndromes
based care, including a cardiovascular . . i
. L L R Heart muscles disease, including LVH
specialist optimizing guidelines directed :
management and therapy (GDMT) to MR LD
address the risk factors, can be useful Pericardial disease
to prevent the development of left ven- Atrial fibrillation
tricular dysfunction (syst_ollc or d|a§tollg) Myocarditis
or new-onset HF. Elevation of natriuretic Cardi
peptide should be interpreted cautiously, ey
because many cardiac and noncardiac Cardioversion
conditions can increase it as well. Obe- Toxic-metabolic myocardial insults, including cancer chemotherapy
sity may be associated with lower natriu- Noncardiac
retic peptide concentrations, and this )
. . . Advancing age
may modestly reduce diagnostic sensi- :
tivity in morbidly obese patients. Table 1 Azl
shows these conditions Renal failure
Pulmonary: obstructive sleep apnea, severe pneumonia
New data suggest that natriuretic Pulmonary hypertension
peptide biomarker screening and Critical illness
early intervention to control risk Bacterial sepsis
® factor may prevent HF. Severe burns
(" ~ ACEl, ARBs
Q 2: The correct answer is ¢ ‘ ARNI

Neuro-hormonal antagonists [ACEls, MRAs (mineralocorticoid re- | 5% Plockers MRA

ceptor antagonist) and beta-blockers] have been shown to reduce hospi- | " Fceeines oz andvoncheartiaire
talization and death in patients with HFrEF and are recommended for the

treatment of every patient with HFrEF, unless contraindicated or not tolerated. Angiotensin receptor
neprilysin inhibitor (ARNI) like Sacubitril reduces the risk of HF hospitalization and death in am-
bulatory patients with HFrEF who remain symptomatic despite optimal treatment with an ACE-I, a
beta-blocker and an MRA. Diuretics including loop diuretics are recommended in order to improve
symptoms and exercise capacity in patients with signs and/or symptoms of congestion but not to
change survival.

with HFrEF unless contraindicated or not tolerated.

. ACE inhibitors, beta blockers and Potassium-sparing diuretics should be used in every patient
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Q 3: The correct answer is ¢ |

Neprilysin is an enzyme that degrades natriuretic peptides, bradykinin and other vasoactive
peptides. Nebrilysin inhibitor combined with an ARB (ARNI) reduces the CV mortality or HF hos-
pitalization significantly is persistently symptomatic patient with HFrEF NYHA class Il or Ill who is
using ACEI.

Iraqi New Medical Journal

with HFrEF unless contraindicated or not tolerated.

l ACE inhibitors, beta blockers and Potassium-sparing diuretics should be used in every patient
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The pharmacologic management of heart failure and its co-morbidities: what is written in the guidelines?

* Verapamil / Diltiazem
I . N\ NSAIDs/ COX2 inhibitors
Q 4: The correct answer is d

* ESC guidelines 2016/ acute and chronic heart failure.

ARBs are recommended only as an alternative in patients intolerant of an ACEI. Anticoagulants
are not used routinely in patients with HFrEF unless it is indicated for prevention of thrombosis like
in atrial fibrillation or treatment of already existed thromboembolic disease for example pulmonary
embolism. (CCBs) are not indicated for the treatment of patients with HFrEF. Diltiazem and vera-
pamil have been shown to be unsafe in patients with HFrEF. There is only evidence on safety for
amlodipine and felodipine in patients with HFrEF, and they can be used only if there is a compelling
indication in patients with HFrEF. Although statins reduce mortality and morbidity in patients with
atherosclerotic disease, they are not effective in improving the prognosis in patients with HFrEF.

reason, while verapamil and diltiazem are harmful.

& Statins, antiplatelets, and anticoagulants are not routinely used unless indicated for another

" COR LOE

rd ™~
Q 5: The correct answer is e ‘ lla

Ivabradine slows the heart rate through inhibition of the / channel in the sinus node and there-
fore should only be used for patients in sinus rhythm. It can be beneficial to reduce HF hospitali-
zation for patients with symptomatic (NYHA class lI-1ll) stable chronic HFrEF (LVEF < 35%) who
are receiving guidelines directed management and therapy (GDEM), including a beta blocker at
maximum tolerated dose, and who are in sinus rhythm with a heart rate of 70 bpm or greater at rest.

& In HFrEF, Ivabradine therapy reduces hospitalization.

" - COR LOE
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Q 6 : The correct answer is d ‘ il

In patients with NYHA class Il and Il HF and iron deficiency (ferritin <100 ng/mL or 100 to 300
ng/mL if transferrin saturation is < 20%), intravenous iron replacement might be reasonable to im-
prove functional status and QoL. Routine baseline assessment of all patients with HF includes an
evaluation for anaemia in addition to other baseline laboratory measurements. Anaemia is indepen-
dently associated with severity of HF disease, and iron deficiency appears to be uniquely associ-
ated with reduced exercise capacity. When iron deficiency is diagnosed and after full evaluation for
cause, intravenous repletion of iron, may improve exercise capacity and QoL.

with heart failure.

. Proper treatment of Iron deficiency anaemia improves functional status and QoL in patient

* ~ COR LOE

rd N\
Q 7 : The correct answer is d

In patients at increased risk, stage A HF, the optimal blood pressure in those with hypertension
should be less than 130/80 mm Hg. Patients with HFrEF and HFpEF and hypertension should be
prescribed GDMT titrated to attain systolic blood pressure less than 130 mmHg.

& Blood pressure target for primary prevention of heart failure should be < 130/80 mmHg.
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* Perform sleep study lla C-LD
rd N Use of CPAP 1Ib
Q 8: The correct answer is a ‘ Servo-ventilation for CSA

Sleep-disordered breathing (SDB) occurs in about 60 % of patients with HF. The commonest are
obstructive sleep apnoea (OSA) and central sleep apnoea (CSA). CSA and OSA have been shown
to be associated with a worse prognosis in HF. OSA is associated with an increased risk of incident
HF in men. In patients with NYHA class II-IV HF and suspicion of sleep-disordered breathing or ex-
cessive daytime sleepiness, a formal sleep assessment is reasonable. If OSA is diagnosed, CPAP
may be reasonable to improve sleep quality and daytime sleepiness. In patients with NYHA class
II-IV HFrEF and central sleep apnea, use of adaptive servo-ventilation led to an increase in both
all-cause and cardiovascular mortality.

Sleep study is indicted for patients with HF if there is suspicion of sleep disturbance or
& daytime somnolence.

*

g
Q 9: The correct answer is d

For example, for patients taking 40 mg of oral furosemide twice daily as an outpatient, initial
intravenous (1V) dosing would be 100 mg of furosemide 1V twice daily. For patients not receiving
long-term loop diuretics agents, 40—80 mg IV BID of furosemide or the equivalent is a reasonable
empiric starting dose. Due to post-dosing Na retention, 1V loop diuretic agents should usually be
given at least twice daily.

For patients with heart failure on long-term loop diuretic agents who were admitted to hospital
after decompensation, 2.5 times their outpatient dose on a mg per mg basis, demonstrated
R‘ safety and efficacy in the DOSE trial.

(* ™ Diuretics for volume overload
Q 9: The correct answer is b ACEL, B Blockers, ARBs 1 e

Blood pressure control in accordance with hypertension guidelines remains the most important
recommendation in patients with HFpEF. Evidence from a randomised controlled trials has shown
that improved blood pressure control reduces hospitalization for HF, decreases cardiovascular
events, and reduces HF mortality in patients without prevalent HF. In hypertensive patients with HF-
pEF, aggressive treatment (often with several drugs with complementary mechanisms of action) is
recommended. Diuretics should be used for relief of symptoms due to volume overload in patients
with HFpEF. The use of beta-blocking agents, ACE inhibitors, and ARBs in patients with hyperten-
sion is reasonable to control blood pressure in patients with HFpEF.

Most of the recommended therapies for patients with HFpEF are directed at symptoms,
& especially comorbidities, and risk factors that may worsen cardiovascular disease.
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