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Chronic kidney disease (CKD) is as one of the major
public health problems worldwide causing early death
from renal failure, stroke and cardiac problem 1.
According to the Global Burden of Disease Study
(GBDS) in 2010, CKD was the 18th cause of global
death, which was 27th in 19902 .Around 500 million
people worldwide are suffering with CKD and the
burden is very high in less developed countries,
especially in South Asia and sub-Saharan Africa 3.
Overall CKD mortality has increased by 31.7% over
the last 10 years, making it one of the fastest rising
major causes of death2. A recent study by Nizam’s
Institute of Medical Sciences (NIMS) of India reveals
that chronic kidney disease (CKD) will soon be the
fifth leading cause of death 4. 2020 WHO data
mentions that in Bangladesh 10,841 or 1.51% of the
total deaths was due to renal diseases5.

World-wide nearly  2  million  patients  receive  renal
replacement  therapy  (RRT) regularly in the  form  of
dialysis, more  than  80%  are  on Hemodialysis  (HD)
and  15%  are  on  Peritoneal  Dialysis (PD). Only about
5% of the ESRD population can manage a renal
transplant.This data is mostly from developed countries,
the picture is reverse in developing countries where
more than 1.5 million people die every year simply
because they don’t have access to any form of RRT1,2,6.

In a meta-analysis of nine studies in Bangladesh with
225,206 participants, revealed the prevalence of CKD
in Bangladeshi people of 22.48%, which was higher
than the global prevalence 7,8 . CKD prevalence was
higher in female with high heterogeneity (I2 90%) in
contrast to male participants (25.32% vs. 20.31%) 1,8.
Worldwide diabetes is the major cause of CKD. In
contrast Data  from  dialysis units  of Dhaka city
suggest  that  chronic  glomerulonephritis  and
interstitial  nephropathy comprise  37%  of  causes
of  ESRD while  Diabetic  nephropathy constitutes
33%  and  hypertension  16%9.

MANAGING KIDNEY DISEASES IN BANGLADESH
MAMUN MOSTAFI

Worldwide about 200 patients per millionpopulations
reach ESRD per year. Though there is no definite
data in our country, with the same incidence there
would be approximately 35,000 new ESRD patients
per year would be requiring RRT. Presently available
facilities can  hardly  accommodate  only  9000-10,000
new  patients  (twice  weekly  dialysis);  that  means,
66% of patients have no access to HD.

The first hemodialysis was done in Bangladesh in
1965and regular dialysis was started since1986. There
are approximately 120 dialysis centers in the whole
country now. Of them, nearly half of the centers are
in the capital city ofDhaka.  At present most of dialysis
centers are of private profit oriented centers costing
2000-5500 Bangladeshi takas per dialysis.
Government dialysis centers provide free dialysis but
the supports provided by the government
organizations are very insufficient, National Kidney
institute and Chattogram medical college has a public-
private partnership project to provide dialysis on a
low cost basis. Nongovernment organizations like
Gonoshasthaya Kendra, Kidney foundation, Sonar
Bangla Foundation and few others provide dialysis at
minimum cost (600-2500 Taka).

Continuous Ambulatory Peritoneal Dialysis (CAPD)
was started in 1986; it is not yet a popular form of
therapy in Bangladesh.  At present 10 centersof the
country are offering CAPD services. CAPD cost about
45000 BDT per month. It is usually recommendedin
cardiac unstable an extreme age groups.
Approximately 400 patients are on   CAPD now. Every
year only about 150-200 patients can afford to
continue this modality of RRT10.

Kinney transplantation is the most viable and cost
effective therapy for ESRD, but could not get a
momentum inBangladesh because of donor
shortage.The Human Organ Transplantation Act was
first passed by the parliament of Bangladesh in April
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1999, allowing both brain death donation and living-
related donor transplantations. The existing act was
revised in January 2018 11. First renal transplantation
of our country was performed in October 1981 but
regular transplantation was started in Bangabandhu
Sheikh Mujib Medical University (BSMMU) since 1988.
It was the only transplant center until 2004. At
present ten centers are performing kidney
transplantation in Bangladesh.  So far, nearly2500
renaltransplants have been done. Only live related
transplantation isbeing performed in
Bangladesh.Donors are blood related, mostly parents
(61%), followed by siblings (34%), spouse (3%), and
2nd degree relatives (2.4%).

As immunosuppressant prednisolone, azathioprine
and cyclosporinewere used in the past. After 2006,
azathioprine was replaced by mycophenolatemofetil
and cyclosporine by tacrolimus.   Infections and acute
rejection are the two major complications and causing

fatality in this country. Survival rates at One,  three

and  five  year  are  95%,  88%, 75%  respectively

which are comparable to international centers 12.

Efforts  are  now  being  made  to  start deceased

donor  transplantation;  but,  lack  of  sensitization

among  the  public  and  patients,  inadequate

facilities  and training to maintain brain dead persons

at the same time inadequate drives from transplant

surgeons have made it difficult to start deceased donor

transplantation in Bangladesh.

On the other side of the coin, Bangladesh is an

emerging organ bazaar that has been in existence for

more than a decade. It is operating by local and

international patients, who buy organ within

Bangladesh and then obtain the surgery mostly in

India, Thailand and Singapore13. On December 5,

2019, a bench of Bangladesh high courtallowed
emotional kidney donation by close relatives or known
persons by amending the Transplantation of Human
Organs (Amendment) Act 2018. If this ruling is
supported by laws from parliament the organ
transplantation may get a momentum, saving many
lives and foreign currency as well14.
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Abstract:

Fungal diseases are an important determinant of survival in immunocompromised patients and in

patients with chronic illnesses. Fungal infections in Bangladesh are diverse, and many studies

have documented their frequency. A better understanding of the epidemiology, clinical features,

and diagnostic method of fungal infection is integral to improving outcomes. In this review, we

discuss the emergence of fungal infection along with the clinical pictures, diagnosis, and treatment

of different fungal infections that are prevalent in our country. It is hoped that this article will create

greater awareness of the burden of fungal infections on public health and promote effective diagnosis

and therapy.
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Introduction:

Worldwide, communicable diseases remain one of the
leading causes of death. Infectious diseases
throughout history have plagued humankind, and the
ongoing COVID-19 pandemic is a reminder that this
susceptibility persists even in our modern time. Some
of these “microbial threats” unfortunately have been
underestimated and neglected by healthcare
authorities, although they endanger millions of lives
worldwide. Fungal infections (FIs) represent an
example of neglected emerging diseases, accounting
for approximately 1.7 million deaths annually1.

Nearly one-quarter of the world’s population is
estimated to have superficial skin, hair, and nail
fungal infections caused primarily by dermatophyte
fungi. Oral and genital mucosal fungal infections are
also exceedingly common, with 75% of women
experiencing at least one vulvovaginal fungal infection
caused by Candida species during their lifetime2.
Aspergillus species are responsible for 3 million cases

of chronic lung disease and are a substantial cause
of fungal-associated asthma, affecting 10 million
people. While significantly less common, invasive
fungal diseases caused by Cryptococcus, Candida,
Aspergillus, and Pneumocystis species are associated
with exceedingly high mortality rates, ranging from
30% to 90%, depending on the fungal pathogen and
patient group3. Thus, FIs are increasing with time
and becoming a global health problem associated with
high morbidity and mortality rates and devastating
socioeconomic consequences.

Methods:

We systematically searched to identify published
English literature on fungal infections at the national
and international level using the search engine
Google, PubMed, MEDLINE, MSD Manual, Med Facts,
Bangladesh Journals Online (BanglaJOL), and
different sets of keywords, viz. Bangladesh, mycoses,
superficial mycoses, deep mycoses, histoplasmosis,
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candida infection, aspergillosis, mucormycosis etc.
in the search engines. This article aims to review
the epidemiological features, clinical presentation,
investigation modalities, management scopes, and
prognosis of fungal infections toprovide the physician
with updated information on this adversary to
humanity.

Emerging Problem:

The number of fungal cases continues to constantly
rise and many new and emerging fungal pathogens
are being identified, poised to significantly threaten
human health. Several factors contribute to the
escalating emergence of human fungal pathogens in
the modern era. Fungi are commonly opportunistic
pathogens: exploiting susceptibilities presented by
a host with a compromised immune system, an altered
microbiome, or breached physical barriers, to cause
infection. Specifically, the growing prevalence of fungal
infections is directly associated with ever-increasing
rates of (1) medical vulnerabilities, including
immunosuppression due to HIV/AIDS, hematologic
cancers and cancer chemotherapeutics, the use of
immuno-suppressive agents for organ and bone
marrow transplantation, and an aging population; (2)
pervasive dysbiosis of the human micro-biome
associated with exposure to broad-spectrum
antimicrobials; and (3) breached barriers linked to
the frequent use of modern medical devices such as
ventilators, stents, and catheters4. Aside from
medical factors, environmental fluctuations such as
global climate change are contributing to geographic
spread of many fungal crop pathogens and may be
associated with the emergence of pathogenic fungal
species. Conventional many anti-fungal are found to
be resistant to these emerging potentially fatal fungal
strains. Early recognition and minimize the major
factors associated with the fungal infection is very
important to combat the issue.

Bangladesh Perspective:

Deep fungal infection is now a recognized emerging
threat to Bangladesh. With the increasing number of
patients with tuberculosis, organ transplant, HIV,
COVID-19 Pandemic, and other chronic conditions
and the widespread use of immunosuppressive
medications in Bangladesh, a large population is now
at risk of deep fungal infections. Most of the
disseminated infections have similar clinical features
of chronic inflammatory process and malignancy, so
a high index of suspicion is required to diagnose the
cases.

Many case reports of fungal infections from
Bangladesh published in local and international

journals bear testimony to this emerging problem.

Back in 1962 and after 1971, N. Islam et al. conducted

two surveys of Histoplasmosis and they confirmed

Histoplasmosis was highly prevalent in Bangladesh5.

Ahasan HN et al. showed several case reports of deep

fungal infection, including Histoplasmosis, pulmonary

blastomycoses, mucormycosis, and pulmonary

aspergilloma from Dhaka Medical College,

Bangabandhu Shiekh Mujib Medical University

(BSMMU), and Rajshahi Medical College. They

concluded that deep fungal infections are an emerging

problem in our country6. A recently published article

“Burden of serious fungal infections in Bangladesh”

showed prevalence of 30,178 people with chronic

pulmonary aspergillosis, 80% attributable to TB and

an anticipated 90,262 and 119,146 patients have

allergic bronchopulmonary aspergillosis or severe

asthma with fungal sensitization. Candida

bloodstream infection was estimated based on a 5

per 100,000 rates (8100 cases). Superficial mycoses

were found very common with Trichophyton rubrum

as the predominant etiological agent (80.6%)7.

Classification of Fungal infection:

Fungal infections are classified into three categories

according to the site of infection, type of virulence,

and route of acquisition. According to the site of

infection, they are further classified as superficial,

cutaneous, subcutaneous, and deep. When mycoses

are limited to the stratum corneum only and elicit no

inflammation, they are considered as ‘Superficial

mycoses.’ Cutaneous infections involve integuments

and the appendages, including hair and nails.

Subcutaneous mycoses involve infection of the

subcutaneous tissues usually at the point of

traumatic inoculation. Deep mycoses involve the

internal organs including the lungs, central nervous

system, abdominal viscera, bones. The most common

portals of entry of fungal infections are the respiratory

tract, gastrointestinal tract, and blood vessels.

According to the acquisition route, mycoses are

designated as exogenous or endogenous. Exogenous

infections may be transmitted by airborne,

cutaneous, or percutaneous routes. Colonization or

reactivation of a fungus from a latent infection results

in an endogenously-acquired fungal infection. Fungi

may also be classified according to virulence as

primary or opportunistic pathogens. A primary

pathogen may establish infection in an immuno-

logically normal host; whereas an opportunistic

pathogen requires some compromise of host defenses

for infection to become established 8.
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times a day for 3 days, then once a day for 6 to 12
weeks. Severe pneumonia requires more aggressive
therapy with amphotericin B. For chronic cavitary
histoplasmosis, itraconazole 200 mg orally is given 3
times a day for 3 days, then once a day or 2 times a
day for 12 to 24 months. For severe disseminated
histoplasmosis, liposomal amphotericin B 3 mg/kg
IV, once a day (preferred) or amphotericin B 0.5 to 1.0
mg/kg IV once a day for 2 weeks or until the patient
is clinically stable is the treatment of choice. Patients
can then be switched to itraconazole 200 mg orally 3
times a day for 3 days, then 2 times a day for 12
months after they become afebrile and require no
ventilatory or blood pressure support. For mild
disseminated disease, itraconazole 200 mg orally 3
times a day for 3 days, then 2 times a day for 12
months can be used.

Mucor Mycosis:

Mucor Mycosis (sometimes called zygomycosis) is an
angioinvasive, severe but rare fungal infection caused
by a group of molds called mucormycetes. It usually
affects patients with altered immunity. The first ever
case of rhinocerebralmucormycosis in Bangladesh
was reported by Rafiqueddin AM et al. in 1994 11.

These fungi are ubiquitous worldwide in soil, manure,
and decaying organic matter. Types of Mucor Mycosis
are Rhinocerebralmucormycosis, Pulmonary
mucormycosis, Gastrointestinal mucormycosis,
Cutaneous mucormycosis, and Disseminated
mucormycosis. The most common presentation is
skin induration with surrounding erythema rapidly

progressing to necrosis. The diagnosis of mucor
mycosis relies upon identifying the organisms in
tissue by histopathology with culture confirmation.

Treatment of mucor mycosis involves a combination
of Surgical debridement of involved tissues, antifungal
therapy, and elimination of predisposing factors for
infection. Intravenous (IV) amphotericin B (lipid
formulation) is the drug of choice for initial therapy.
Posaconazole or isavuconazole is used as step-down
therapy for patients who have responded to
amphotericin B.

Blastomycosis:

Blastomycosis is a pulmonary disease caused by

dimorphic fungus Blastomyces dermatitidis resulting

from inhaling spores. The first case of pulmonary

blastomycosis in Bangladesh was reported by Ahasan

HN et al. back in 1995 in a chain smoker patient who

presented with approximately 3 months’ history of a

dry cough and fever 12.

Occasionally, the fungi spread hematogenously,

causing extrapulmonary disease. Patients with

blastomycosis may present as an asymptomatic,

flu-like illness and nonproductive cough. Chronic

illness may occur and simulate tuberculosis or lung

cancer, with symptoms of low-grade fever, a

productive cough, night sweats, and weight loss.

Extrapulmonary features may include gray

verrucous lesions with heaped borders, ulcers in
the skin, bony lytic lesions, osteomyelit is,
prostatitis, orchitis, and epididymitis.
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If blastomycosis is suspected, a chest x-ray should
be taken. Focal or diffuse infiltrates may be present.
A urine antigen test is useful, but cross-reactivity
with Histoplasma is high. Molecular diagnostic tests
(e.g., polymerase chain reaction) are approved for
Blastomyces. Amphotericin B and itraconazole
continue to be the main drugs used in blastomycosis.
Itraconazole is the drug of choice in mild-to-moderate
pulmonary blastomycosis.

Aspergilloma Syndromes:

Aspergillosis is an opportunistic infection and is
caused by inhaling spores commonly present in the
environment. The spores germinate into hyphae,
which enter blood vessels and, with invasive disease,
cause hemorrhagic necrosis and infarction.

Four main syndromes: 

1. Allergic bronchopulmonary aspergillosis (ABPA) 

2. Chronic necrotizing Aspergillus pneumonia (also

termed chronic necrotizing pulmonary

aspergillosis [CNPA]) 

3. Aspergilloma 

4. Invasive aspergillosis- 

• Acute invasive pulmonary aspergillosis

• Chronic invasive pulmonary aspergillosis

• Invasive aspergillus sinusitis

• Cerebral aspergillosis

• Other- endocarditis (BCs usually negative, and
valve replacement is necessary to achieve cure),
pericardial, intestinal, oesophageal, renal,
vascular graft, and bone. 

Diagnosis is primarily clinical but may be aided by
imaging, histopathology, specimen staining,culture
and Galactomannan antigen test on serum and
bronchoalveolar lavage fluid. 

Treatment of ABPA includes oral corticosteroids
(inhaled steroids are not effective), and adding oral
itraconazole to steroids in patients with recurrent or
chronic ABPA may be helpful. Sinusitis is treated with
Itraconazole 200g twice daily for months, along with
surgical debridement. Aspergilloma is treated when
patients become symptomatic, usually with
hemoptysis. Oral itraconazole may provide partial or
complete resolution of aspergillomas in 60% of
patients and intracavitary treatment, using CT-guided,
percutaneously placed catheters to instill
amphotericin alone or in combination. Surgical
resection is curative and may be considered for
massive hemoptysis if there is adequate pulmonary
function. 

Systemic Candidiasis:

Candidiasis is an infection by Candida species (most
often C. albicans), manifested by mucocutaneous
lesions, fungemia, and sometimes focal infection of
multiple sites and the bloostream infection is a life-
threatening one with high morbidity and mortality.
Risk factors include neutropenic patients (e.g.
complicating cancer chemotherapy), prolonged
hospitalization, and bloodstream infection related to
central venous catheters, major surgery, broad-
spectrum antibacterial therapy, IV hyperalimentation,
or IV line.

Symptoms depend on the site of infection and include
skin and mucosal lesions, vaginal symptoms (itching,
burning, discharge), dysphagia,blindness, fever, shock,
disseminated intravascular coagulation, and oliguria.
Diagnosis is confirmed by histopathology and cultures
from normally sterile sites. Other investigation
modalities include blood cultures, serum beta-glucan
testing, Mannan antigen, and antimannanimmuno-
enzymatic tests.

Delaying antifungal treatment in systematic
candidiasis significantly increases mortality; even a
12–24 h delay can result in a two-fold increase in
crude mortality rate. In patients with invasive
candidiasis, predisposing conditions should be
reversed or controlled. Less critically ill patients who
have never been exposed to azole; intravenous
fluconazole 800mg loading then fluconazole 400mg
daily should be given. In the case of moderate to
severe critically ill patients with recent azole
exposure, one of the following drugs can be used:
Caspofungin – 70mg i/v loading then 50 mg i/v daily,
Micafungin - 100mg i/v daily or Anidulafungin -200mg
i/v loading then 100 mg daily. The duration of
treatment is the parenteral drug for 14 days from the
last positive blood culture and resolution of symptoms
and signs of infection. Then, once a patient has
become clinically stable oral fluconazole 200-400mg
daily. Chronic disseminated Candidiasis is treated
with prolonged several months of oral fluconazole and
adjuvant steroid treatment. Candidal endocarditis
requires combined medical and surgical therapy and
medical therapy includes liposomal amphotericin B
3-5mg/k/day or deoxycholate amphotericin 0.6-1mg/
kg/day.

CNS Cryptococcosis:

Cryptococcosis is a pulmonary or disseminated
infection which is acquired by inhalation of soil
contaminated with the encapsulated yeasts
Cryptococcus neoformans or C. gattii. The most
common manifestations are subacute or chronic
meningitis and meningoencephalitis. This infection
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is invariably fatal without appropriate therapy; death
may occur from 2 weeks to several years after symptom
onset. The most common features are headache,
altered mental status, including personality changes,
confusion, lethargy, obtundation, and coma. After lung

and CNS infection, the most commonly involved

organs in disseminated cryptococcosis include the

skin, prostate, and the medullary cavity of bones.

Risk factors for cryptococcosis include AIDS, Hodgkin

lymphoma, other lymphomas, Sarcoidosis, long-term

corticosteroid therapy, and solid organ transplantation.

Clinical diagnosis of cryptococcosis is suggested by

symptoms of an indolent infection in

immunocompetent patients and a more severe,

progressive infection in immunocompromised

patients. Chest x-ray, urine collection, and lumbar

puncture are done first. The culture of C. neoformans

is definitive. Apart from the Culture of cerebrospinal

fluid (CSF), sputum, urine, and blood, the followings

also help in diagnosis; fixed-tissue specimen staining

and CSF testing for cryptococcal antigen.

For cryptococcal meningitis, Liposomal amphotericin

B 0.7-1mg/kg/d for 14 days with or without flucytosine,

followed by additional 8 weeks of fluconazole 400mg/

day is indicated. For nonmeningeal cryptococcosis,

fluconazole is usually adequate.

Systemic fungal infections:

Systemic fungal disease is associated with increased

morbidity and mortality, and timely recognition and

treatment of invasive fungal diseases are essential

to decrease mortality. The clinical manifestations of

systemic fungal infection are not specific, and like

other infective diseases, a high degree of suspicion

is required for the early diagnosis and optimal

management of these infections.

If any patient has the following risk factors or clinical

features, the physician should have high clinical

suspicion for fungal infection; prolonged fever, severe

neutropenia, immunosuppression; fever resistant to

broad-spectrum antibiotics in a neutropenic patient;

symptoms & signs of new resistant or progressive

lower RTI; prolonged severe lymphocytopenia in

chronic GVHD & immunosuppression; palatal ulcer

or perforation; features of focal neurologic deficit or

meningeal irritation with fever; unexplained mental

changes with fever, papular or nodular skin lesions;

generalized pigmentation. Diagnostic criteria for

definitive systemic fungal infection single fungus

positive blood culture and fungus can be cultured

from a biopsy specimen, peritoneal or CSF fluid, or

burn wound.

Superficial Fungal Infection:

Cutaneous fungal infections involve the skin, hair,

and nails resulting from dermatophytes infection, but

Candida species can also cause them. The prevalent

dermatophytic infections include tinea pedis (foot),

tinea corporis (body), tinea cruris (groin), tinea capitis

(scalp), and tinea unguium (nail). Microsporum,

Epidermophyton, and Trichophyton are three

dermatophyte genera that cause infections.

The most common transmission mode is by direct

contact with other people, but transmission also

occurs through contact with animals, soil, and

fomites. The following risk factors increase

susceptibility to fungal skin infections; e.g., obesity,

immunodeficiency or immunosuppression, impaired

circulation, prolonged exposure to sweaty clothes or

bedding, poor hygiene, and residence in warm, humid

climates 12.

Treatment of Systemic fungal infection:

Indication Primary Therapy Secondary Therapy

Disseminated candidiasis Flucanazole or Voricanazole Amphotericin B, Capsofungin

Invasive Aspergillosis Voricanazole Itraconazole, Amphotericin B,

Capsofungin, Poscanazole

CNS apergillosis Voncanazoie Ampnoiencin B

Cryptococcal meningitis Liposomal Amphotericin B Flucanazole

 + Flucytosin

Mucor mycosis Persistent Amphotericin B, Capsofungin Poscanizole, Amphotericin B

neutropenic patient not

responding to antibiotics
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The classic appearance of a tinea infection is a central
clearing surrounded by an active border of redness
and scaling with no mucosal involvement. Proper
identification and treatment of fungal skin infections
remain a growing health concern. Tinea pedis, tinea
corporis, and tinea cruris are typically treated topically
unless the infection is extensive, severe, or
recalcitrant. Tinea unguium responds best to oral
therapy, and tinea capitis must be treated with oral
antifungal therapy since topical agents cannot
penetrate the hair shaft. Treatment may last several
weeks to months, making patient adherence an
essential factor in therapy selection.

Conclusion:

The epidemiology of invasive fungal infections is
currently at a crucial stage. From being uncommon
during the earlier part of the 20th century when the
world was plagued with bacterial epidemics, fungi
have evolved as a significant global health problem.
In Bangladesh, most cases are underdiagnosed and
underreported due to a lack of orientation and similar
clinical findings caused by tuberculosis, chronic
inflammatory diseases, and many malignant
diseases. The morbidity and mortality from deep
fungal infections can be reduced effectively if these
are detected and treated early. All trends suggest that
the burden of fungal diseases will increase in the
21st century, and enhanced human preparedness for
this scourge will require more research investment
in this group of infectious diseases.
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Introduction:

Asthma is a major noncommunicable disease,

affecting both children and adults, and is the most

common chronic disease among children, with over

350 million people affected globally,1 resulting in

significant economic and societal burdens.2,3 Severe

asthma, which is associated with increased

morbidity, risk of hospitalization from exacerbations

and increased risk of mortality, affects approximately

5–10% of asthma patients.4,5

Chronic airway inflammation triggered by exposure

to allergens, respiratory tract infections, exercise,

exposure to cold air, tobacco smoke or pollution,

contributes to induce airflow limitation that can be

assessed by lung function tests.

This airflow limitation is classically reversible after

administration of inhaled bronchodilators or after

prolonged (i.e., after at least 4 weeks) treatment

with inhaled corticosteroids (ICS). Airway hyperre-

sponsiveness can be assessed by bronchial

challenge with bronchoconstrictor drugs such as

methacholine.6 Once clinical and functional

diagnosis of asthma has been established, further

evaluations, including assessment of  inf la-

mmation & response to standard medication could

be taken into consideration by measuring

Fractional Exhaled Nitric Oxide (FENO)6 Severe type

2 asthma is often associated with increased

eosinophilic infiltration, raised serum immuno-

globulin E (IgE) and raised fractional exhaled nitric

oxide (FeNO) levels.7 There is increasing evidence

that nitr ic oxide (NO) plays a key role in

modulating type 2 inflammation and in regulating

type 2 immune responses.



Type 2 inflammation & abundance of NO:

Type 2 inflammation is a specific type of immune
response pattern. It can have positive effects, like

helping eliminate a parasitic infection. But it also

plays a role in certain medical conditions, such as

atopic dermatitis (eczema), allergic rhinosinusitis,

and some types of asthma. There is increasing

evidence that nitric oxide (NO) plays a key role in

modulating type 2 inflammation and in regulating type

2 immune responses. [8]. In our body system NO is

derived from the amino acid L-arginine in a synthesis

catalyzed by three forms of the enzyme NO synthase

(NOS); two constitutive NO synthases (cNOS)

(generally expressed in platelets, neuronal, epithelial,

and endothelial cells) are involved in physiological

regulation of airway function (Figure:1). An inducible

form of the enzyme (iNOS) (predominantly expressed

in macrophages, neutrophils, hepatocytes, and

epithelial, mesangial, endothelial, and vascular

smooth muscle cells) is typically produced in response

to airway inflammation and in host defense against

infection.8

Fig.-1: Nitric oxide metabolism in asthma
pathophysiology. cGMP: cyclic guanosine monophosphate;
cNOS: constitutive nitric oxide synthase; iNANC: inhibitory
non-adrenergic non-cholinergic; iNOS: inducible nitric
oxide synthase; nNOS: neuronal nitric oxide synthase;
NO: nitric oxide. Courtesy:European Respiratory
Journal 2020 55: 1901633;

an endogenous modulator of airway function and as
a proinûammatory and immunomodulatory
mediator.9

In the context of asthma, this inflammatory response

is deleterious, resulting in increased symptoms and

airway obstruction.9 Increased levels of exhaled NO

in asthma, originating mainly from the lower airway,

are often associated with airway eosinophilic

inûammation and increased expression of

corticosteroid-sensitive iNOS. Levels of exhaled NO

may also be associated with exacerbations and

disease severity.9

The measurement of exhaled NO has now been

standardized for clinical use and, facilitated by the

availability of mobile technology and remote

monitoring, adoption in general practice has increased

in recent years [10-12]. FeNOtesting is relatively

convenient to perform, with numerous studies

providing evidence of the applications of NO

measurement in clinical practice.13 Currently,

 FeNO measurements are used to predict and

document the response to ICSs14, to monitor

adherence10 and as a diagnostic tool in ICS-naïve

patients.13

The role of FeNO in asthma Management

Using FENO to Diagnose Asthma

Current National Institute for Health and Clinical

Excellence (NICE) guidelines in the UK recommend

the use of FeNO for the initial diagnosis of patients

with suspected asthma.13 NICE standards for a

positive FeNO test are >40 ppb in adults and >35 ppb

in children (5–16 years) (table-1).13 However, the pre-

test probability of asthma will impact on subsequent

clinical decision-making with regard to the 

FeNO measurement. A single positive test in isolation

is insufficient to make a diagnosis of asthma,

irrespective of the pre-test probability, and additional

bronchial provocation testing can be beneficial to

determine airway hyper-responsiveness.13

The recently published Scottish consensus statement

on the role of FeNO in adult asthma suggests cut-off

values for FeNO of >40 ppb in adult patients who are

ICS naïve to support asthma diagnosis and FeNO >25

ppb for adult patients taking ICSs15. In the Global

Initiative for Asthma (GINA) report16, ³20 ppb FeNO in

conjunction with other characteristics, such as blood

eosinophils ³150 cells·µL ”1 and/or sputum

eosinophils ³2%, could indicate patients with type 2

immune response [table-I]

NO is  a key inflammatory mediator in the respiratory
tract and is produced by a number of cell types,
including epithelial cells, mast cells, macrophages,
neutrophils and vascular endothelial cells. Evidence
highlights several roles for NO in the regulation of
pulmonary function and in pulmonary disease, as
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Table-I

Fractional exhaled nitric oxide (FeNO) cut-offs in different guidelines

Guidelines FeNO Cut-offs Justification

Nice [28] Adults

Positive: >40 ppb

Children (5-16Years) Positive: >35ppb

Scottish consensus ICS-naïve patients.40ppb patients taking ICS>25 ppb

statement65

GINA15 Adults ³20 ppb Associated with eosinophilic inflammation

(in non-smokers)

ATS/ERS40 Adults High: >50ppb, Intermediate: Eosinophilic inflammation and, in

25-50ppb; Low: <25 ppb symptomatic patients, responsiveness to

corticosteroids likely cautious interpretation

required Eosinophilic inflammation and

responsiveness to corticosteroids less likely

ATS/ ERS40 Children; High: >35 ppb; Intermediate: Eosinophilic inflammation and in symptomatic

20-35ppb; Low <20ppb patients, responsiveness to corticosteroids

likely cautious interpretation required

Eosinophilic inflammation and responsiven-

ess to corticosteroids less likely

ATS: American Thoracic Society; ERS: European Respiratory Society; GINA: Global Initiative for Asthma; ICS:
inhaled corticosteroid; NICE: National Institute for Health and Care Excellence.

Using F
eNO

 to Guide ICS Therapy

ICS are the mainstay of treatment for asthma.

FeNO seems to have a role in predicting response

to corticosteroid therapy in both ICS-naïve patients

and in those receiving established ICS therapy. It

is a better predictor of steroid responsiveness

than spirometry, bronchodilator reversibility, peak

flow variabil ity, or airway hyperresponsive-

ness.16,18

Measurement of FENO may facilitate safe step-down

of ICS therapy in patients with well-controlled

asthma. A recent individual patient data meta-

analysis included participants in seven prospective

studies (five randomized controlled trials and two

observational studies) of ICS step-down, where

FENO was measured before any reduction in ICS, but

was not used to determine dose changes.19

Limitation

Although FeNO levels are higher in patients with

asthma characterized by type 2 inflammation, they

can also be elevated in other related conditions, such

as eosinophilic bronchitis, allergic rhinitis, atopy and

atopic dermatitis.20 FeNO is also elevated in upper

respiratory tract infections and in pulmonary

infections of lung transplant patients and sometimes

in patients with chronic obstructive pulmonary

disease (COPD). 20, 21

Currently, FeNO levels are being used to monitor type

2 asthma, and the latest GINA guidelines

recommend cut-offs for both blood eosinophils

and FeNO to help define the type 2 asthma

population.17 However, the GINA guidelines do not

recommend the use of FeNO to guide treatment in

the general asthma population.17

FeNO levels can also be affected (positively and

negatively) by many other factors. Smoking leads

to a decrease in FeNO (although values are still

higher in smokers with asthma than in those

without).22,24 Studies have also demonstrated an

association with height and sex (the latter, however,

might be attributable to differences in

height). FeNO may also be associated with age:

children have lower levels, which increase

significantly as they grow up, and elderly patients

demonstrate elevated levels.23,24
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Table-II

Factors to Be Considered When Interpreting FeNO Levels in Patients With Asthma

Factors That Increase Feno

Chronic rhinosinusitis, nasal polyposis, or both FeNo

is increased in patients with allergic rhinitis or nasal
polyposis even in the absence of a concomitant
asthma diagnosis26

Atopy Acute exposure to allergens can increase Feno
by up to 50%26

Rhinovirus respiratory infections Can increase Feno
by 50%-150%•Rhinovirus leads to iNOS
upregulation.26

Intake of nitrate-containing food, eg, beetroot23Can
increase Feno levels by 20%-60%Effects peak 1-2 h
after intake and can last up to 15 h25

Air pollution (particulate matter and ozone,Possibly
because of oxidative potential Effect also seen in the
absence of asthma30

Factors That Decrease Feno

Cigarette smoking•Decreases Feno by 40%-
60%•Magnitude of reduction correlates with the
cumulative lifetime cigarette consumption24

Inhaled steroid useFeNo generally is sensitive to
inhaled steroids, and therefore will be low in most
patients who are adherent to treatment

Alcohol ingestion.27 (Avoid before testing)

Certain drugs Leukotriene receptor antagonists
Prostaglandins inhaled Prostaglandin E2 and iloprost
downregulate iNOSexpression28

Physical exercise29 (Avoid strenuous exercise before
testing)

Summary

Currently FeNO has been using to support the

diagnosis of asthma, as a predictor of response to

ICS therapy, to monitor adherence with treatment,

to predict future risk of exacerbations, and to

facilitate choice of biologic therapies. However, its

measurement is subject to a wide variety of

confounding factors, and it has an imperfect

relationship with direct measures of airway

inflammation. In diagnosing asthma, FeNO should be

interpreted in the broader clinical context, rather than

viewed as a stand-alone diagnostic tool. FeNO may

aid appropriate ICS dosing and improve overall disease

control in some populations with asthma, but the

ambiguity of the overall evidence base in this area is

reflected in divergent opinion in different

international asthma management guidelines. When

choosing biologic agents, some—such as dupilumab

and Tezepelumab—seem to perform significantly

better in patients with elevated FENO levels, whereas

outcomes with the eosinophil-targeting monoclonal

antibodies seem to be predicted better by blood

eosinophil counts or clinical factors like comorbid

nasal polyposis than by FENO measurement. The role

of FeNO in the asthma clinic continues to evolve, and

although it remains an imperfect diagnostic tool, its

use affords valuable clinic-room insights into asthma

biological features, disease activity, and patient
behavior.

Clinical utility of F
eNO

 in asthma

Fractional exhaled nitric oxide (FeNO) is the only
currently available point-of-care test of type 2
inflammation in asthma. National Education and

Prevention Program (NAEPP) Expert Panel Report 4

Working Group (EPR-4) focused update to the asthma

management guidelines, which made some cogent

evidence-based recommendations on the utility of

FeNO in asthma.[31]. Considering the wide use of FeNO

with diagnostic accuracy for type 2 inflammation of

Asthma , Physicians of Bangladesh recommending

its use & many center have now FeNO testing . Many

Specialized hospitals in Bangladesh had already

started & some are going to be start.

Conclusion

Simplification of the measurement of FeNO,  with

advances in technology permitting its use as a

biomarker in the assessment of i airway inflammatory

condition , such as type 2 asthma. FENO should be

interpreted in the broader clinical context, rather than

viewed as a single-stand diagnostic tool. FeNO  may

aid appropriate ICS dosing and choosing biologic

agents toimprove overall disease control in some
populations with asthma. At present, the use of
FeNO in the asthma clinic continues to evolve, and
although it remains an imperfect diagnostic tool, its
use affords valuable clinic-room insights into asthma
biological features, disease activity, and patient
behavior.
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Abstract:

Background: The aim and objective of this study was to evaluate relationship of platelet count

and esophageal varices in chronic liver disease (CLD) admitted in the medicine unit and

gastroenterology department of Dhaka Medical College Hospital. Methods: In this cross-sectional

study, a total number of 100 randomly selected, clinically diagnosed patients of chronic liver

disease were studied from June 2010 to November 2010 (6 months). All patients were assessed

as per Child-Pugh class and had full blood count, HBsAg, Anti-HCV antibodies by ELISA,

abdominal ultrasound and Endoscopy of upper gastrointestinal tract. Patients were divided into

Group A (Platelet count <1,50,000) and Group B (platelet count>1,50,000). Results: 73 male

(73%) and 27 female patients (27%) with age range of 16 to 75 years were evaluated. 24%

patient were in between 45-55 years age group. 63% patient fall in child Pugh class A group,

32%  fall in child Pugh class B &5% fall in child Pugh class C. Esophageal varices were present

in 32 patients (32%) and absent in 68 patients (68%). Group A had 31 patients (31% of the total)

with 26 patients (83.87%) having esophageal varices. Group B had 69 patients (69% of the

total) with 6 patients (8.70%) having esophageal varices. Sensitivity of thrombocytopenia as a

marker of esophageal varices was 81.25% and specificity 92.64%, positive predictive value

83.87% and negative predictive value 91.3% and Odds ratio was 54.6. P value is <0.001.

Conclusion: In this study, It was attempted to find out the relationship between thrombocytopenia

and esophageal varices in CLD. In Group A that is platelet count <1,50,000, the incidence of EV was

more than Group B( platelet count >1,50,000).  Hence, thrombocytopenia is a good surrogate marker

for the presence of esophageal varices in CLD.

Key words: Chronic liver disease, thrombocytopenia, esophageal varices.

Received: 15-04-2022 Accepted:  10-08-2022

DOI: https://doi.org/10.3329/bjm.v33i3.61369

Citation: Jahan N, Islam QT, Siddiqui MMR, Hossain A, Hossain SF. A Study of Thrombocytopenia

in Chronic Liver Disease and Its Correlation with Development of Esophageal Varices. Bangladesh

J Medicine 2022; 33: 247-251.

1. Junior Consultant, Department of Medicine, United Hospital, Dhaka, Bangladesh
2. Professor, Department of Medicine, Popular Medical College, Dhaka, Bangladesh
3. Associate Professor, Department of Medicine, Anwer Khan Modern Medical College, Dhaka,

Bangladesh
4. Professor, Department of Medicine, Sir Salimullah Medical College, Dhaka, Bangladesh
5. Associate Consultant, Department of Medicine, United Hospital, Dhaka, Bangladesh
Address of Correspondence: Dr. Nusrat Jahan, Junior Consultant, Department of Medicine, United Hospital,
Dhaka, Bangladesh

Copyright: © 2021 Association of Physicians of Bangladesh



Introduction:

Chronic liver disease (CLD) is a common clinical
problem in Bangladesh.Chronic liver disease is the
tenth leading cause of death in adults  with HBV and
HCV being the most important underlying causes.1

HBV infects nearly 350 million people worldwide. Of
them 75-80% reside in Asia and Western Pacific. HBV
is responsible for over 1 million deaths per year
globally.  CLD can occur at any age & often causes
prolonged morbidity & an important cause of
premature death. Chronic liver disease in the clinical
context is a disease process of the liver that involves
a process of progressive destruction and regeneration
of the liver parenchyma leading to fibrosis and
cirrhosis. Clinical features of cirrhosis derive from
the morphologic alterations and often reflect the
severity of hepatic damage rather than underlying liver
disease. Fibrosis and distorted vasculature lead to
portal hypertension and its sequel, including gastro-
esophageal varices and splenomegaly.

The patient whom we come across in the hospital

ward is mostly in advanced stage with overt clinical

manifestation and/or complication. Among them most

important life threatening complication is vomiting

out of blood (haematemesis) and malaena due to

ruptured esophageal varices. Esophageal variceal

bleeding is one of the most dreaded complications of

chronic liver disease because of its high mortality.

Variceal bleeding often occurs without obvious

precipitating factor and usually presents with painless

but massive hematemesis with or without

malaena.2The prevalence of varices in patients with

CLD is approximately 60-80% and the risk of bleeding

is 25-35%. The incidence of esophageal varices (EVs)

increases by nearly 5% per year, and the rate of

progression from small to large varices is

approximately 5 to 10 % per year3. The presence of
gastroesophagealvarices correlates with the severity
of liver disease. The severity of cirrhosis can be scored
using the Child–Pugh classification system.
Pathogenesis of thrombocytopenia in case of chronic
liver disease includes productive, consumptive or
distributional mechanisms. Low platelet count can
be explained by hypersplenism involved in the disease
process. In the presence of portal hypertension, as
much as 90% of the circulating thrombocytes are
sequestered in the spleen, leading to a significant
reduction in the circulating platelet count.

 Thrombocytopenia (platelet count <150,000/microL)
is also a common complication in patients with
chronic liver disease (CLD) that has been observed
in up to 76% of patients. Moderate thrombocytopenia
(platelet count, 50,000/microL-75,000/microL) occurs

in approximately 13% of patients with cirrhosis.4

Thrombocytopenia is an important predictor of
esophageal varices in patients with chronic liver
disease.5 Garcia-Tsao et alin 1997(180 patients),
Pilette et al in 1999 (116 patients) and K. C.
Thomopoulos et al in 2009 (184 patients) reported a
low platelet count to be an independent risk factor
for the presence of varices.7,8,

The American Association for the Study of Liver
Disease and the Baveno IV Consensus Conference
on portal hypertension was held on April 10–11, 2015,
Milan, Italy recommended that all patients having
chronic liver disease should be screened for the
presence of Esophagealvarices9. Other investigators
recommend 2-yearly endoscopy for patients with no
varices and yearly endoscopy for patients with known
small varices10. Investigators have attempted to
identify characteristics that noninvasively predict the
presence of varices. These studies have shown that
biochemical, clinical, and ultrasonographic
parameters alone or together have good predictive
power for noninvasively assessing the presence of
EV. Overall, the most common result of these studies
was that parameters such as splenomegaly,
thrombocytopenia, Childs Turcotte Pugh score,
ascites, portal flow patterns, and platelet count—
splenic size ratio   were predictors for the presence
of esophageal varices.

Methods:

In this cross-sectional study, a total number of 100
randomly selected, clinically diagnosed patients of
chronic liver disease were studied for a period of June
2010 to November 2010 (6 months) at medicine units
and gastroenterology department of Dhaka Medical
College Hospital. All patients were assessed as per
Child-Pugh class and had full blood count, HBsAg,
Anti-HCV antibodies by ELISA, abdominal ultrasound
and Endoscopy of upper gastrointestinal tract.
Exclusion criteria were patients receiving sclera-
therapy, band ligation of EV and prophylactic
treatment for portal hypertension, patient with
thrombocytopenia due to other cause (infective /
hematological) evidenced  by clinically and supporting
investigations. This study was carried out to correlate
between platelet and EV in CLD. Patients were divided
into Group A (Platelet count <1,50,000) and Group B
(platelet count>1,50,000).   Statistical analysis was
carried out by using SPSS v16.0 Windows     statistical
software. Descriptive statistics were used for the
interpretation of the findings. Informed and written
consent obtained from all patients or their guardian.
Formal Ethical Clearance was obtained from the
Research Review Committee of Dhaka Medical College
and Hospital.
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Results:

Seventy-three male (73%) and twenty seven female
patients (27%) with age range of 16 to 75 years were
evaluated. Out of 100 patients 24% were in
between46-55 years age group. 75% of CLD were due
to Hepatitis B, 7% due to Hepatitis C, 18% due to
others. 32%patients have EV and 68% patients do
not have EV.

Figure-1 shows that majority of CLD patients 63%
fall in child Pugh class A group, followed by 32% fall
in child Pugh class B & 5% fall in child Pugh
class C.
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 Table-I

Gradings of EV in different Child Pugh class

Child Pugh class NO EV (%) Grade I (%) Grade II (%) Grade III (%) Grade IV (%) Total (%)

A 47(74.60) 8 (12.69) 5 (7.93) 1 (1.58) 2 (3.17) 63 (100)

B 20 (62.5) 2 (6.25 1 (3.13) 2 (6.25) 7 (21.87) 32 (100)

C 1 (20) 0 (0) 2 (4) 1 (20) 1(20) 5  (100)

Total (%) 68 (68) 10 (10) 8(8) 4(4) 10(10) 100

Table-II

Frequency of Esophageal varices in group A & group B in Chronic Liver Disease pts

Platelet count EV Present (%) EV Absent  (%) Total(%) P Value

Group A(<1,50,000) 26 (83.87) 5(16.13) 31(31)

Group B(>1,50,000) 6(8.70) 63(91.30) 69(69) <0.001

Total 32 68 100

Fig.-1: Distribution of CLD patients in Child Pugh class.

Fig.-2: Prevalence of  thrombocytopenia in CLD patients.

Fig.-2 This figure shows that 31% of CLD patient have
thrombocytopenia & 69% have not.

Table-I shows  among 100pts of CLD pts 63 pts (63%)
were in Child Pugh class A from which 74.60% have
no varices. 32 pts (32%) were in Child Pugh class B
from which 62.5% have no varices. 5pts (5%) were in

Child Pugh class C from which 40% have Grade II

varices.

Table-II shows that in group A 83.87% have EV while

in group B only 8.70% have EV, So EV is more in

group A in CLD patients. This Table shows P value is

<0.001 that is association between thrombocytopenia

and Esophageal varices is significant. The following

table shows P value is <0.001 i.e association between

thrombocytopenia & esophageal varices is significant.

Sensitivity 81.25%, Specifity 92.64%, Positive

predictive value(PPV)  83.87%,Negative predictive

value(NPV) 91.30%,Odds ratio 54.6
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Discussion:

In this study all the patients were grouped in six age
groups. Majority of the study subjects were in between
46-55 years age group 24% followed by 23% between
36-45 years age group. Pilette C et al in 1999 found
28% in between 46-55 years age group which coincide
with our study.10 73% were male and 27% female.
Male female ratio was 2.7:1. Mahtab et al 11 found
male female ratio of 2.97:1, which almost coincide
with our study. In this study 63% patient fall in child
Pugh class A group, 32% fall in child Pugh class B &
5% fall in child Pugh class C .This study almost
coincide with the study of khan H et al 5 where 70.1%
patient fall in child Pugh class A group, 24.9% patient
fall in child Pugh class B group, 5.1% patient grouped
in child Pugh class C group. Present study shows
that 32% of CLD patients have EV & 68% patients
did not have EV. Schepis et al found 12 80 pt (55.9%)
have EV, 63 pt (44.05%) did not have. This difference
may be due to sample size and etiological difference.

In child pugh class A pts, 16pts out of 63 pts (25.40%)
have varices among them 8 pts (12.69%) have grade
I, 47 pts (74.60%)  have no varices. In child pugh
class B pts, 12pts out of 32 pts (37.50%) have varices
among them 7 pts (21.88%) have grade IV, 20 pts
(62.5%) have no varices. In child pugh class C pts, 4
pts out of 5 (80%) have varices among them 2 pts
(4%) have grade II, 1 pt (20%) have no varices.

Our study shows that (Fig 3.8) 31 patients out of
100(31%) have thrombocytopenia (platelet
count<1,50,000 –Group A)  & 69 patient(69%) had
platelet count >1,50,000(Group B). Among Group A
(n=31), 26 patients (83.87%) have EV & 5 patient
(16.13%) have no EV. Among Group B (n=69), 6 pateint
had EV (8.70%),while 63 patient (91.30%) have not
(Table 3.17).  Khan H et al8found thrombocytopenia
in 57 patients (28.9%) out of 197 patients. Among
them 51 patients (89.47%) have EV, while 140 patients
(71.1%) had platelet count >1,50,000 with 12 having
EV(8.57%).. Mohammad Khuram et al in  (200 patients)
found EV in 146 with 121 having thrombocytopenia
(94.5%).13 In our study is consistent with the previous
studies that  reported a low platelet count to be an
independent risk factor for the presence of varices9,10

From this study, platelet count <1,50,000 is 81.25%
sensitive & 92.64% specific for presence of EV with
positive predictive value of 83.87% & negative
predictive value of 91.3% and odds ratio is 54.6 & P
value is <0.001(Table 3.18). This study almost  coincide
with the study of khan H et al6 which shows that
platelet count<1,50,000 is 80.95% sensitive & 95.5%
specific predictor of EV with positive predictive value
of 89.47% and negative predictive value of 91.43%

and odds ratio of 90.67.Sarangapani et al3 reported
that platelet count <1,50,000 is 72.5% sensitive &
75% specific predictor of EV with positive predictive
value of 63.8% & negative predictive value of 70.5%.In
retrospective analysis of 143 patients with
compensated cirrhosis, reported EV in 63 patients
(44%) with platelet count of <100 x109/L as predictor
of EV12. Most of these studies did not have
aetiologically uniform patient population The
limitations of the study were retrospective analysis
and inclusion of liver transplant patients only.

Specifity of 95.5% and PPV of 89.47% suggest that
thrombocytopenia is a good indicator of EV. However
low sensitivity of thrombocytopenia & NPV of 91.3%
indicates that absence of thrombocytopenia does not
rule out EV.

Conclusion:

Patients with chronic liver disease frequently undergo
endoscopy of upper GIT to detect EV. Doing endoscopy
in all patients of CLD will increase socioeconomic
and medical load because of the rising numbers of
such patients. Therefore, there is a particular need
for a noninvasive predictor for the presence of EV to
ease the medical, social and economic burden of the
disease. Many previous studies have documented
good predictive value of various non-endoscopic
variables for the presence or absence of varices, but
available data in our country is limited. We consider
simple, commonly available parameter platelet. From
this study it is assumed that thrombocytopenia is a
good non-endoscopic marker for the presence of
esophageal varices.
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Abstract:

Background: Tachycardia and heart failure are a major concern in post myocardial infarction (PMI)

patients and a therapeutic challenge. Beta blockers, the first choice drugs used have certain

disadvantages. Ivabradine known to reduce heart rate was compared with Metoprolol for their

benefits and side effects. The aim of the study is to analyze the effects of Ivabradine on heart rate

and LVEF in comparison with Metoprolol at fixed doses over a period of 12 months from the time of

discharge. Methods: 278 MI patients were grouped and observed for 12 months for the effect of

Ivabradine and Metoprolol drugs on their heart rate (HR) and LVEF values. Patients with acute

inferior wall STEMI, HR above 70/minute were included. All patients were on treatment for 12

months. Patients likely to develop cardio-pulmonary complications excluded. MI was confirmed on

ECG and serial CK-MB/ troponin T measurements and 2D ECHO.  Patients were with Holter

monitors. Results: 278 patients were grouped as Ivabradine group wherein 138 patients (Ivabradine

5mg twice daily) and Metoprolol group 140 patients (Metoprolol 25 mg twice daily). All the risk

factors were similar in both the groups. The mean HR and LVEF values were similar in both the

groups. The range of HR was 64 to 86 beats per minute in all patients. The symptomatologies

among the patients of both the groups were also similar.  Reduction of  HR was from 76.43±7.3 to

62.55±1.05 and in Metoprolol group from 77.51±4.50 to 61.45±2.35 beats per minute 13 (09.24%)

patients from Ivabradine group and 19 (13.57%) patients from Metoprolol group showed a heart rate

less than 60/bpm, others had heart beats > 60/mt. Conclusion: Ivabradine was a competitive

bradycardic drug in comparison to Metoprolol in early Post MI patients. It had similar action on LVEF

as Metoprolol. It could be potentially used an alternative anti-tachycardia drug with no other

cardiovascular side effects and wherever â-blockers are contraindicated.
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Introduction:

Cardiac arrhythmias (VA) are known cause of mortality
in post myocardial infarction (PMI) patients, 1 and
remain as major therapeutic challenge. They include
ventricular tachycardia and fibrillation with a re-
entrant nature. Mechanism of action of Ivabradine is
on the function of the Sino Atrial node (SA node)
which is unique as its cells have an intrinsic property
of generating cyclical changes in the resting
membrane potential. This drives the cells to the
threshold needed for spontaneous depolarization
which causes repetitive, spontaneous action
potentials resulting in its automaticity. The
spontaneous depolarization occurs due to opening of
specific ion channels allowing a slow, inward-
depolarizing mixed sodium-potassium current which
is called as the pacemaker or “funny” current (If) 

2.
By inhibiting the cation movement across the
transmembrane channel, Ivabradine with high degree
of selectivity causes reduced slope of the diastolic
depolarization of the pacemaker action potential,
resulting in fall in heart rate.  As Ivabradine blocks
the open channel state creating a particularly
favorable attribute; it was found to be use dependent
(becoming more potent at faster heart rates).
Reduction in heart rate with Ivabradine is dose
dependent and as a result of its specific mechanism
of action produces reduced heart rate without
affecting the inotropy of the heart or change in
vascular resistance 3, 4. Therapeutic dose of Ivabradine
is between 2.5 and 7.5  mg given twice daily. Peak
plasma concentration happens in 1 hour in fasting
and delayed by 1 hour by intake of food. It undergoes
first-pass hepatic metabolism using cytochrome
P450 and CYP3A4 enzymes; which is relevant to the
drug-drug interactions with it. 5 Among the cardiac
adverse effects the commonest is bradycardia causing
symptoms of dizziness or fatigue. 6 Contraindications
to Ivabradine are the risk of worsening bradycardia,
presence of sinus bradycardia at baseline (<60 beats/
min) and significant sick sinus syndrome. 7 SIGNIFY
(Study Assessing the Morbidity-Mortality Benefits of
the If Inhibitor Ivabradine in Patients With Coronary
Artery Disease) trial pointed out the increased
incidence of Atrial fibrillation (AF), (2.2%/year) when
compared with placebo (1.5%/year), 8 Beta blockers
help in reduce the incidence of mortality and
ventricular arrhythmias in post Myocardial infarction
patients; even though its mechanism is not clear.
Certainly tachycardia is the risk factor of post-MI
arrhythmias and mortality 9 .But beta blockers have
hemodynamic effects unlike Ivabradine. 10 Beta
blockers act by anti-ischemic effects and reduction
in heart rate on cellular electrophysiology. Ivabradine

has a propensity to produce Atrial Fibrillation by
increasing the dispersion of atrial repolarization. But
few clinical studies revealed that Ivabradine prevents
rather than induces AF. 11 Ivabradine also produces
QT interval prolongation and increased incidence of
ventricular tachycardia especially when combined with
Azithromycin and results in induction of torsade de
pointes. 12 The present study compares the potential
anti-arrhythmic effects of an established â-blocker
Metoprolol and Ivabradine, at doses providing equal
heart rate reduction. The present study was to
understand the potential proarrhythmic signals and
mechanisms of Ivabradine versus Metoprolol (that
offered the same HR reduction, but did not block
hERG).

Methods:

278 patients with recent history of MI were included
to evaluate in this single center prospective, cross
sectional comparative study over a period of 12
months. Patients of all age groups and both the
genders were included. Patients with the diagnosis
of acute inferior wall STEMI were included. Patients
with heart rate above 70/minute were included.
Patients who were discharged (> 2 weeks) after initial
treatment for myocardial infarction were included.
Patients likely to develop pulmonary thrombo-
embolism, earlier diagnosis of coronary artery

disease, heart failure, second and third degree AV

block, and patients with more than 90mm of Hg
systolic blood pressure were excluded. Patients with

sinus node dysfunction, acute left ventricular failure

(LVF), COPD, CKD, peripheral vascular diseases were
excluded. Patients with history of hypersensitivity

to beta blockers or Ivabradine were excluded.

Diagnosis of MI was confirmed by studying the ECG
(persistent ST elevation in inferior leads) serial CK-

MB/ troponin T measurements, 2D ECHO.  Detecting

ST elevation in the absence of LV hypertrophy or left
bundle-branch block (LBBB) was considered as “new

ST elevation” at the J point in at least two contiguous

leads of e”1 mm (0.1 mV) in inferior leads (II, III, a
VF). Standard treatment for post MI patients was

prescribed to all the subjects (thrombolytic therapy,

heparin, nitrates, aspirin, clopidogrel, statins,
angiotensin converting enzyme inhibitor. Drugs with

known or suspected interactions with ivabradine

(strong CYP3A4 inhibitors and QT-prolonging agents)
were prohibited within five half-lives prior to inclusion

and during the first 24 hours of the study. 278 patients

were divided into, Group I patients received Ivabradine
5mg two times daily and Group M patients received
Metaprolol 25 mgs twice daily, by way of randomization
in 1:1 mode.  Randomization was used at the point of
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entry of the patient to the study. The variables used
were heart rate (assessed by using a 12- lead resting
electrocardiography (ECG) with two measurements
10 minutes apart before treatment administra- tion.
Continuous ECG monitoring was done for 3 random
days in a month for a period of one year using Holter
ECG monitor to the patients. 2D Echo was done at
the time of entry of the patient to the study, followed
by once monthly for one year and left ventricular end-
diastolic volume (LVEDV), left ventricular end-systolic
volume (LVESV), and left ventricular ejection fraction
(LVEF). Periodic blood pressures (systolic and
diastolic) were recorded for all the patients on daily
basis and communicated to the study center online.
Analyzing the data both the groups were compared
as per the variables.  Values were expressed as Mean,
standard deviation; percentages were used to express
the data. Chi square test and Student’s t test were
used for comparison. P value less than 0.05 was
regarded as indicative of a significant difference.

Results:

Out of 278 patients, 138 were included in Group I,
and 140 were included in Group M as per
randomization. The incidences of risk factors like age,
gender, smoking, BMI, COPD, and Diabetes Mellitus

in both the groups were tabulated in Table 1. There
was no statistical significant difference in the
incidences of different variables in both the groups
(p value was>0.05).  The mean LVEF was 41.07±02.75
% in Group I and 40.82±5.1% in Group M; no
significant difference (p=0.827). The mean baseline
heart rate was 76.439±7.43 beats per minute (bpm)
in Group I and 77.51±4.50 bpm in Group M, and there
was no significant difference (p-0.642). The heart beat
range among the patients was varying from 64 to 86
beats per minute with a overall mean value of
76.97±8.50. The baseline clinical parameters and
demographic variables of the patient in both the
groups are shown in Table I.

The symptoms noted in the subjects were analyzed
and tabulated in Table 2. The commonest presentation
in both the groups was Difficulty exercising noted in
30.93% of group I and 33.45% of the M group followed
in the order of frequent dizziness (21.94% and
26.61%), palpitations (20.86% and 23.74%),
breathlessness (18.34% and 15.10%), pain in the
chest (33.86% and 11.87%)and fainting in (04.31%
and 04.67%), (Table II). There was no statistical
significant difference in the symptomatology of the
patients of both groups (p>0.05)

Table-I

Showing the demographic data of the subjects (n-278).

Observation (Mean values) Ivabradine (n=138) Metoprolol (n=140) P-value

Age (years) 54.6±35 56.10±10.12 0.061

Sex (male), % (n) 49.64% (n=138) 50.35% (n=140) 0.072
BMI (kg/m2) 29.45±03.71 28.90±7.02 0.082
Diabetes, % (n) 21.22% (n=59) 22.30% (n=62) 0.641
Hypertension, % (n) 36.33% (n=101) 40.28% (n=112) 0.735
Present smoker, % (n) 17.26% (n=48) 19.78% (n=55) 0.837
Dyslipidemia, % (n) 15.82% (n=44) 17.26% (n=18) 0.649
Baseline HR 76.43±7.3 77.51±4.50 0.642
LVEF (%) 41.07±2.75 40.82±5.1 0.827
Previous PCI, % (n) 29.13% (n=81) 30.57% (n=85) 0.901
Renal impairment, % (n) 12.23% (n=34) 13.66% (n=38) 0.712
COPD/asthma, % (n) 10.43% (n=29) 11.51% (n=32) 0.642
Systolic blood pressure (mmHg) 128.6±11.0 132.6±12.90 0.901
Diastolic blood pressure (mmHg) 82.32±8.23 80.51±2.1 0.847

Table- II

Showing the incidence of symptoms in the study groups (n-278)

Symptomatology Group I-138  N (%) Group M-140  N (%) P value

Difficulty exercising 86 (30.93) 93 (33.45) 0.182

Dizziness 61 (21.94) 74 (26.61) 0.213
Palpitations 58 (20.86) 66 (23.74) 0.428
Breathlessness 51 (18.34) 42 (15.10) 0.601
Pain in the Chest 38 (13.86) 38 (11.87) 0.811
Fainting 12 (04.31) 13 (04.67) 0.734
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Based on the Left Ventricular Ejection fraction using
New York Heart Association (NYHA), (13) the patients
were graded and their data was tabulated in Table 3.
93/138 (33.45%) patients of the group I were having
grade III and IV LVEF and 97/140 (34.89%) patients
of group M has grade III and IV LVEF. There was no
statistical significant difference in the LVEF grading
by NYHA the patients of both groups (p>0.05),
(Table III).

Patients of Ivabradine group had a decrease in final
mean heart rate from 76.43±7.3 to 62.55±1.05 and
Metoprolol group from 77.51±4.50 to 61.45±2.35 beats
per minute (Table IV). 13 (09.24%) patients from
Ivabradine group and 19 (13.57%) patients from
Metoprolol group showed a heart rate less than 60/
bpm, others had heart beats > 60/mt. The mean LEDV
and LESV values decreased in both the groups.

Reduction in LEDV was more in metoprolol group

(from 94.55±03.30 to 74.65±06.10) than in Ivabradine

group (from 92.65±03.15 to 76.05±03.50) which was

statistically significant (p value < 0.05). There was

no difference in final mean LESV values of the two

groups (from 54.10±01.15 to 42.20±02.50 in group AI

and from 52.50±02.55 to 43.85±4.10 in group M

respectively), (p value 0.061 and >0.05); hence was

statistically not significant. The final mean LVEF

values improved in the patients of both the groups in

the range of 13.28 in group I and 14.28 in group M,

but they were not statistically significant (p value

was 0.143 and >0.05). The final mean systolic and

diastolic blood pressure values improved in the

patients of the both the groups and they were

statistically significant as the p value was 0.037 (Table

IV).

Table-II

Showing the NHYA grading of patients based on LVEF (n-278).

NHYA (13) grading Group I-138  N (%) Group M-140  N (%) P value

Class I 28 (10.07) 31 (11.15) 0.522

Class II 49 (17.62) 46 (16.54) 0.481
Class III 44 (15.82) 51 (18.34) 0.603
Class IV 17 (06.11) 12 (04.31) 0.142

Table -IV

Showing the change in final mean Heart rate, left ventricular end-diastolic volume (LVEDV), left ventricular end-

systolic volume (LVESV), and left ventricular ejection fraction (LVEF) from baseline and p values (n-278).

Variables- Mean values Group I Group Mp value P value

Heart Rate- bpm

Basal 76.43±07.30 77.51±40.50 0.642
Final 62.55±01.05 61.45±02.35 0.041
2D Echo
LVEDV
Basal 92.65±03.15 94.55±03.30 0.235
Final 76.05±03.50 74.65±06.10 0.021
LVESV 54.10±01.15 52.50±02.55 0.170
Basal 42.20±02.50 43.85±4.10 0.061
Final
LVEF 41.07±02.75 40.82±05.21
Basal 54.35±04.50 55.10±03.85 0.827
Final 13.28±1.20 14.28 0.345
Improvement 0.143
Blood Pressure
Systolic 132.65±11.05 0.610
Basal 116.50±08.15 131.50±11.02 0.037
Final 114.85±5.15
Diastolic 96.20±06.45 0.078
Basal 83.65±04.25 95.45±07.15 0.038
Final 80.15±5.75
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Discussion:

Myocardial infarction is associated or followed by
complications such as arrhythmias, mechanical
(Mitral valve and chordae rupture/tear), inflammatory
(early and late pericarditis and post-MI syndrome),
left ventricular mural thrombus (LVMT), right
ventricular (RV) infarction and cardiogenic shock. 14

Cardiac arrhythmias include Heart blocks, atrial and
ventricular arrhythmias, supraventricular Tachyarr-
hythmia, atrial flutter, atrial fibrillation, Accelerated
Junctional Rhythm,  Bradyarrhythmias and
Reperfusion Arrhythmias, Sinus tachycardia and
inappropriate sinus rhythm (IAP). 15 Most of the
cardiac arrhythmias occur between first and third day
following myocardial infarction and must be diagnosed
and treated appropriately to prevent further
complications. 16 The strategies in MI treatment
includes controlling pain adequately by medication,
diuresis to prevent  heart failure, oxygenation, volume
replacement to prevent hypovolemia, administration
of anti-inflammatory agents to treat pericarditis, and
using beta-blockers and/or nitroglycerin to relieve
ischemia; preventing and treating cardiac arrhythmias.
17 The present study included 278 patients grouped
as Ivabradine group wherein 138 patients were given
Ivabradine 5mg twice daily and Metoprolol group
consisting of 140 patients who were treated with Tab
Metoprolol 25 mg twice daily for the study period. In
both the groups the risk factors like age, gender,
smoking, BMI, COPD, and Diabetes Mellitus in both
the groups were similar and there was no statistical
significant difference in their incidences (p value
was>0.05), (Table 1).  The mean LVEF was 41.07±02.75
% in Group I and 40.82±5.1% in Group M; no
significant difference (p=0.827). The mean baseline
heart rate was 76.439±7.43 beats per minute (bpm)
in Group I and 77.51±4.50 bpm in Group M, and there
was no significant difference (p-0.642). The heart rate
range among the patients was varying from 64 to 86
beats per minute with a overall mean value of
76.97±8.50. The symptomatology among the patients
of both the groups were also similar and there was
no statistical difference between them (p value
was>0.05), (Table 2). There was no statistical
significant difference in the LVEF grading by NYHA of
the patients of both groups in the study (p>0.05),
(Table 3). There was a fall in final heart rate of
Ivabradine group from 76.43±7.3 to 62.55±1.05 and in
Metoprolol group from 77.51±4.50 to 61.45±2.35 beats
per minute (Table 4). 13 (09.24%) patients from
Ivabradine group and 19 (13.57%) patients from
Metoprolol group showed a heart rate less than 60/
bpm, others had heart beats > 60/mt. Review of
literature showed that â-Blockers were the first-line

drugs used for prevention of secondary coronary
catastrophe after MI; they were shown to minimize
mortality markedly. 18 In a similar study by Gurral
RR et al Ivabradine reduced mean heart rate (HR)
from 85.6 bpm at baseline to 78.2 bpm. And metoprolol
reduced HR from 81.9 bpm to 76.5 bpm over the same
time period. Ivabradine reduced heart rate but did
not cause any inotropic or lusitropic effect but
maintained ventricular contractility. 19 In the
“BEAUTIFUL” (morBidity-mortality EvAlUaTion of the
I(f) inhibitor Ivabradine in patients with coronary
disease and left ventricULar dysfunction) study trial
which evaluated Ivabradine used in MI patients with
left ventricular systolic dysfunction to enhance the
CVS outcomes in coronary patients, found it to reduce
the mean heart rate by 11 bpm from the mean baseline
heart rate (71.6 bpm) to 61 bpm at a mean dose of
12.36 mg/day used for one month. 20 In the “SHIFT”
trial which evaluated Ivabradine and its role in
reducing the heart rate (HR) and cardiovascular
outcomes, symptoms and quality of life in patients
with systolic heart failure, Ivabradine was found to
reduce the mean HR of 79.9 bpm by 16 bpm versus 5
bpm for a placebo at one month and maintained
throughout the course of the study. 21 Comparing
the final mean values of LVEF in this study, it was
observed that they improved in the range of 13.28 in
group I and 14.28 in group M, but they were not
statistically significant (p value was 0.143 and >0.05).
The final mean systolic and diastolic blood pressure
values improved in the patients of the both the groups
and they were statistically significant as the p value
was 0.037 (Table 4). In the study by Gurram RR et al
they observed that Metoprolol and Ivabradine showed
significant improvement in the LVEF; Ivabradine
showed much better improvement when compared to
metoprolol. But the difference was not found to be
statistically significant. In a previous study, Fasullo
et al 22 compared the roles of Ivabradine and
metoprolol in patients with reperfused AMI with
impaired left ventricular function and found HR
reduced to 27 bpm and 25 bpm respectively and LVEF
improved by 4.7% and 9.9% respectively at 60 days
follow-up. There was one case of death in each group.
The final mean LEDV and LESV values decreased in
both the groups by 19.9±4.50 in metoprolol group and
16.6±3.10 in Ivabradine group, which was statistically
significant (p value < 0.05). There was no difference
in final mean LESV values of the two groups; they
were 11.9± 1.20 in group I and 08.65± 1.15 in
metoprolol group respectively (p value 0.061 and
>0.05); hence was statistically not significant. Thus
it was concluded that Ivabradine leads to reduction
in HR better and improved LVEF than metoprolol. In
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addition, Ivabradine possesses some other
advantages like it is devoid of most of the adverse
effects of beta-blockers (and of calcium channel
blockers) and it can be suitably used as an alternative
when the first line drugs cannot be adequately
tolerated 23.

Conclusion:

Ivabradine was a competitive bradycardic drug in
comparison to Metoprolol in early Post MI patients.
It had similar action on LVEF as Metoprolol. It could
be potentially used an alternative anti-tachycardia
drug with no other cardiovascular side effects and
wherever â-blockers are contraindicated.
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Abstract:

Background: The growing demands for blood products are vital resources to health care facilities. If

requested blood is not transfused, this causes blood wastage. Minimal utilization of requested blood

squanders technical time, reagent and imposes extra expenses on patients. This study was conducted

to evaluate blood requisition and utilization pattern in a tertiary care hospital. Methods: This

retrospective study was conductedin the transfusion medicine dept. of a tertiary care specialized

hospital from1 January 2017 to 31 December 2020. Blood request forms were reviewed and blood

utilization indices were computed from blood bank registries. Blood utilization was calculated

determining cross match to transfusion ratio (C:T), transfusion probability (%T), transfusion index (TI)

and non-utilization pattern i.e. wastage. Results: A total of 9,841 recipients were requested to

prepare cross match. A total of 13,965 units of blood were cross matched and among these 10316

units were transfused to 9,291 recipients. The overall C:T, %T, and TI were 1.35, 94.41% and 1.05

respectively. The wastage implying in this study was 26.13%. Conclusion: The overallblood utilization

was encouraging, but excessive cross matching with minimal transfusion practice was observed

implying wastage of blood. Blood transfusion services should adopt blood conserving policies.

Key words: Cross match to transfusion ratio, probability of transfusion, transfusion index, request

form, wastage.
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Introduction:

Blood transfusion is an essential part of patient care,
especially during resuscitation. Blood and blood
products are the valuable resources that play a major
role in health care settings. Judicious use of these
limited resources is necessary and significant to
preserve adequate supply.

Type and crossmatch are the routine protocol in Asian
countries in contrast to electronic type and screen
protocols followed in western countries. Type and
crossmatch leads to the blood to be unavailable for
the emergency patients for at least 48-72 hours.1 This
causes increased worked load on the technicians,

reagent wastage, and added financial burden on the
patient undergoing elective surgery.[1] Increasing
demand for blood and blood products together with
rising cost and transfusion associated morbidity led
to a number of studies that blood ordering and
transfusion review.2,3

Blood transfusion services should have important
tasks to include continuous monitoring and
improvement of blood transfusion safety as well as
setting guidelines and policies aimed at efficient use
of blood products. The ultimate goals are to provide
safe blood, to have an adequate inventory, to reduce
wastage of blood products, and to reduce unnecessary



use of laboratory services without jeopardizing patient
safety. It appears that physicians order crossmatched
blood on the basis of habit or hospital routines and
there is tendency in most surgical departments to
request more units of blood than actually required.[4]

One of the tools for the evaluation of blood reservation
system is the determination of the crossmatch-to-
transfusion (C/T) ratio, which was first used by Boral

and Henry5 and is considered an appropriate index

at the threshold of 2.5:1. The probability of blood

transfusion (number of crossmatched patients/

number of transfused patients × 100) for assessment

and considered values >30 % to be desirable which

was used by Mead et al.[6]. Another criterion is the

transfusion index, which is the ratio of the mean

number of units used for the crossmatched patients

(number of crossmatched patients/number of

transfused units); the values >0.5 are considered

appropriate for blood quality.[2,5,7,8]  Blood transfusion

plays a vital role in the medical and surgical practices.
This study was conducted to evaluate the blood
transfusion requests andpattern of utilization at a
tertiary care hospital with the aim of determining the
transfusion practice.

Methods:

This was a retrospective study in a tertiary care
specialized hospitals transfusion medicine
department from 1 January 2017 to 31 December 2020.
Details of blood requisition and transfusion of cases
were collected and reviewed from blood bank records.
Details of patient’s age, sex, number of units
crossmatched and transfused, number of patient
crossmatched and transfused were included. Blood
utilization indices were computed with the following
equation.

a) C:T ratio = Number of units crossmatched/
number of units transfused.

b) TI = Number of units transfused/number of
patients crossmatched.

c) Transfusion probability (%T) = Number of patients
transfused/number of patients crossmatched ×
100.

d) Wastage of blood= in current study blood was
wasted when a patient failed to use his/her
already prepared blood in any case.

C:T ratio of 2.0 and below, TI value of 0.5 or more and
%T value of 30% and above were considered indicative
of significant of blood usage. Excessive cross
matching was considered when these indices were
above thresholds for appropriate blood usage, i.e.,
CT ratio >2.0 and TI <0.5.

Using the Microsoft Excel 2010 software, the
generated data was analyzed into percentages, C:T
(Crossmatch/Transfusion) ratio, TI (Transfusion
Index), %T (Transfusion Probability).

Results:

A total of 9841 recipients were evaluated over a period
of four years with mean age of 48.10 ± 20.16 years.
Male to female ratio of the recipients was 1:1.24 (4387
vs 5456).Most of the transfusion recipients were more
than 46 years age (60.17%). [Table1].During this period
9841 recipients were cross matched and for them total
13965 units were crossmatched. Among the recipients
9291 were transfused with 10316 units of blood. Over
all CT ratio was 1.35 implying that 26.13% of the blood
crossmatched was not transfused i.e. this was
wastage of blood. Transfusion Index (TI) and
Transfusion Probability (%T) were 1.05 and 94.41
respectively. [Table II and Table III].

Table I

Showing age group wise recipient’s profile.

Age group Frequency Percentage

1 – 15 years 679 6.90%

16 – 30 years 1389 14.11%

31 – 45 years 1852 18.82%

46 – 60 years 3102 31.52%

61 – 75 years 2023 20.56%

76 – 90 years 796 8.09%

Total 9841 100.00 %

Table II

Showing C:T ratio, TI, %T and Wastage indices.

C:T ratio = Number of units crossmatched/number of units transfused. 1.35

TI = Number of units transfused/number of patients crossmatched. 1.05
Transfusion probability (%T) = Number of patients transfused/number of patients 94.41
crossmatched × 100.
Wastage of blood= Blood was wasted when a patient failed to use his/her already 26.13
prepared blood in any case.
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Table III

Showing year wise crossmatch and transfusion performance.

No of units No of units No of patients No of patients

cross-matched transfused transfused cross matched

2017 3,822 2,811 2,509 2,688

2018 3,961 2,861 2,572 2,710

2019 3,784 2,807 2,569 2,699

2020 2,398 1,837 1,641 1,744

Total 13,965 10,316 9,291 9,841

Discussion:

Blood transfusion plays vital role in medical and
surgical practices. In order to achieve these, blood
transfusion has to be appropriate and judicious.[9]

In this study we found that age of the transfusion
recipients were 48.10 ± 20.16 years which was similar
to the study done by Yazdi AP et al.10 Sex distribution
was 1:1.24 (4387 vs 5456) which was lower than study
done by 1: 1.40 (166vs232)10 and 1:2.5 (554 vs 1404)
by Aliyu I et al.11 Maximum of the transfusion
recipients were in 46 years and more age group
(60.17%) which is lower than study done by Mangwana
S et al.[1] where they found 51 years and more
(79.56%).

The appropriate use of blood and blood products has
been the subject of debate, since the introduction of
blood transfusion in clinical practice. Therefore, it is
essential that the usage of blood and blood products
should be rationalized and saved for crisis situations.
In this study the C:T ratio was 1.35 which is similar
to Mangwana S et al.1 study. This is much lower
compared to other developing countries like India
(4.3), Iran (3.71), Ethiopia (2.3), Nigeria (3.3), Sri Lanka
(6.6).7, 10, 12-14

Regarding TI, a value of 0.5 or more is indicative of
efficient blood usage and appropriateness of number
of units transfused.2 The TI reported in current study
was 1.05. This TI 1.05 is higher than the study
conducted by Vibhute (0.35) Yadzi et al. (0.31),
Belayeneh et al. (0.77), Ho and Bo (0.63) and Gamage
et al. (0.2).7,10,12-14 Mangwana S et al.1 found higher
TI (1.22) than the current study.

Probability of transfusion (%T) which was suggested
by Mead et al[6] which indicates appropriateness blood
usages. Accordingly, a value 30% and above indicates
significant use of blood and appropriateness of
number of units of blood cross matched. The results
of the present study revealed an overall %T of 94.41%,
which is indicative of appropriate utilization compared
to unit cross matched. This finding is higher than

the studies of India (83.07%), Iran (16.83%), Ethiopia
(47%), Nigeria (34.29%), Sri Lanka (14.6%).1, 10, 12-14

Now a day’s wastage of blood is a common problem in
hospitals. The current study revealed that 26.13%
cross matched blood was unutilized. This finding is
comparable to study done by Mangwana S et al.1 where
25.60% cross matched blood was unutilized. But it
was relatively low compared to a study done in India
(76.8%), Nigeria (69.7%), Nepal (86.4%), and Egypt
(74.8%).[7, 13, 15, 16] Though the wastage of blood in
the present study is considered to be optimal as
compared to the above studies, the majority of blood
was not utilized by the patient. BashawariLA4 study
showed that a high percentage (66.02%) of
transfusions were cancelled after cross matching.
Musa AU et al.17 found a total of 116 accounting for
17.29% of the issued out units (671) were returned
to the blood bank unutilized. Developing a blood
ordering policy can decrease over ordering of blood
thereby reducing unnecessary compatibility testing,
returning of unused blood and wastage. Many other
reports have stressed the fact that if the blood
ordering habits by clinicians were rationed, savings
could be made without causing harm to patients.18,19

Conclusion:

The present study showed that C:T ratio, TI and %T
were 1.35, 1.05 and 94.41% were respectively which
is indicative of good blood utilization. But wastage of
blood is 26.13 which probably showed one fourth is
not utilized. In conclusion, although blood transfusion
is a life saving measure for many patients, it should
be restricted to patients who are in real need. The
overall ratio of C/T, %T and TI index were considered
to be optimal as compared with the standard figures;
even though majority of the cross matched blood was
not utilized by the patient. For non-utilization of blood,
blood transfusion services need to adopt blood
conservation policies. For continued improvement of
transfusion practice, continuous surveillance of
utilization pattern is needed.
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Abstract:

Background: The aim and objective of this study was to compare the effectiveness between mannitol
and sodium phosphate as a colonoscopic bowel cleansing agent conducted in the department of
Gastroenterology of Sir Salimullah Medical College Mitford Hospital. Methods: In this cross-sectional
study, a total number of 108 cases were randomly selected, who underwent colonoscopy from November
2019 to June 2020 in the department of Gastroenterology of Sir Salimullah Medical College and
Mitford Hospital.  The patients were divided into two groups based on received bowel preparations
agent, either mannitol (Group MN) or sodium phosphate (group NaP). Results: Out of 108 patients 57
received mannitol and 51 received sodium phosphate. Thirty-two males and twenty-two females
received mannitol, while 28 males and 23 females received sodium phosphate. Excellent bowel
preparation was observed in 32(55%) cases of MN group and 26(45%) cases of group NaP. No statistically
significant difference between two groups by Chi-square (X2) test (p=0.793). Conclusion: This
cross-sectional, randomized study did not show any significant statistical difference between the two
agents regarding effectiveness of bowel preparation. So, both mannitol and sodium phosphate are
almost equally effective in achieving excellent or good quality of bowel preparation.
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Introduction:

Colonoscopy is an important diagnostic tool for
colonic disorders as it provides the facility of direct
visualization of mucosa, vascular pattern and lumen
of colon. The success of colonoscopy depends on the
quality of colonic preparation. The preparation
consists of emptying all the fecal contents of colon
to allow complete view of mucosa. Adequate bowel
preparation is essential for assuring the accuracy and
quality of colonoscopy.1-4 Sodium phosphate is widely
used and well tolerated agent for bowel cleansing

before colonoscopy. It acts as an osmotic laxative
and draws water into the bowel lumen to stimulate
peristalsis and increase bowel movements. As small
quantity is needed, it is one of the preferred agents
for colonoscopic preparation.5-8Mannitol is
administered orally, which is digested specifically by
E. coliand some other bacteria.9 It is a non-absorbable
carbohydrate, if administered in high doses, results
in osmotic diarrhea. Because of rapid action, easy
administration, few side effects, cheap and good
patient compliance mannitol is widely used for bowel



preparation.10-12The purpose of this present
randomized, prospective study is to compare the
quality of colonoscopic bowel preparation with
mannitol and sodium phosphate.

Methods:

This current study was a cross-sectional, randomized
and single center study. It was conducted in
gastroenterology department of Sir Salimullah Medical
College  Mitford Hospital during the period from
November 2019 to June 2020. A total 108 patients of
more than 18 years of age who underwent colonoscopy
in the department were included in this study. The
exclusion criteria were emergency colonoscopy,
inability to oral intake and refusal to participate in
this study. After properly explaining about the study
informed consent was taken from the eligible patients.
The selected patients were randomly divided into two
groups. Randomization was done by simple heads or
tails allotment and each group received one of two
bowel preparations, either mannitol (Group MN) or
sodium phosphate (group NaP).Bowel preparation
started three days prior to examination, with
restriction on some foods, such as seeds, nuts, fresh
fruits or vegetables.Patients of group MN received
500 ml of 20% mannitol in one hour, 4 hours before
the Colonoscopy. Patients of NaP group were
administered two doses of 45 mL oral sodium
phosphate, (each containing 10.8 g disodium
phosphate dodecahydrate and 24.4 g sodium
dihydrogen phosphate dehydrate). First dose was given
at evening (20:00 p.m.) before the procedure day and
the second at the morning (8:00 a.m.) of the procedure
day. Each dose was diluted in 125 mL of plain water
followed by other 250mL of plain water. Patient was
encouraged to drink 3 L or more clear liquids.
Colonoscopies were done late in the morning. On
the day of examination, patients arrived at our center
with already taken bowel preparation. Before doing
colonoscopy, following data were recorded by using a
questionnaire: demographic data, presenting
symptoms, physical examination finding, and agent

used for bowel preparation and amount of ingested
water.Each colonoscopy was done by an experienced
endoscopist who was blinded regarding bowel
preparation agent. Another questionnaire was
supplied to the endoscopist consisting of question
about quality of bowel preparation and colonoscopic
findings. Modified Aronchick scale was used for
assessing quality of bowel preparation and graded
as:

Poor: re-preparation required; large amount of fecal
residue precludes a complete examination

Inadequate: inadequate but examination completed;
enough feces or turbid fluid to prevent a reliable
examination; less than 90% mucosa seen.

Fair–adequate: moderate amount of stool that can be
cleared with suctioning permitting adequate
evaluation of entire colonic mucosa; more than 90%
mucosa seen

Good: small amount of turbid fluid without feces not
interfering with examination; more than 90% mucosa
seen

Excellent: small amount of clear liquid with clear
mucosa seen; more than 95% mucosa seen.25

Statistical analysis was performed using SPSS
(Statistical Package for Social Sciences), version 22.0.
The qualitative data were analyzed by Chi-square (÷2)
test and quantitative data were analyzed by student’s
t-test. Level of significance was set at 0.05 and p-
value < 0.05 was considered significant.

Results:

Out of 108 patients 57 received mannitol (Group MN)
and 51 received sodium phosphate (Group NaP).
Thirty two males and twenty two females received
mannitol, while 28 males and 23 females received
sodium phosphate (p =0.897), with no significant
difference. Age and presenting symptoms between
group MN and group NaP was also not significant.
(Table - I)

Table-I

Parameter Mannitol Sodium phosphate Total P value

Gender Male 32 28 60 0.897

Female 25 23 58
Age 18-29 10 9 19 0.794

30-50 19 16 35
>50 28 26 54

Mean age Clinical symptom
Lower abdominal pain 41 36 77 0.59
Constipation 22 21 43
Diarrhoea 31 27 58
P/R bleeding 19 21 40
Tenesmus 13 9 22
Others 24 18 42
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Excellent bowel preparation was observed in 32 cases
of MN group and 26 cases of group NaP. A poor
preparation was found in 2 and 3 cases for group MN
and group NaP respectively. There is no statistically
significant difference between two groups regarding
quality of bowel preparation (Table - II).

A total 5 cases had poor quality of bowel preparation.
Among them 250-500ml, 500-750ml and >750 ml fluid
was taken by 2,1and 2 patients respectively. A

statistically significant difference was observed
between quality of bowel preparation and amount of
fluid intake (Table - III).

Again, all the patients with poor quality bowel
preparation had low BMI, which demonstrates
statistically significant difference (Table - IV).

But there was no significant difference found between
sex of the patient and quality of bowel preparation.
(Table - V)

Table-II

Quality Mannitol Sodium Phosphate P Value Total

Excellent 32 26 0.793 58

Good 14 11 25
Fair adequate 5 8 13
Inadequate 4 3 7
Poor 2 3 5
Total 57 51 108

Table-III

Quality Water taken  Total P

500-750 ml >750 ml 250-500 ml Value

Poor 1 2 2 5

inadequate 4 3 0 7

Fair 6 7 0 13 0.000

Good 1 24 0 25

Excellent 0 58 0 58

                         Total 12 94 2 108

Table-IV

Quality BMMI Total P

Low Normal Obese  Value

Poor 5 0 0 5

Inadequate 4 1 2 7

Fair 4 4 5 13 0.000

Good 7 12 6 25

Excellent 5 35 18 58

Total 25 52 31 108

Table-V

Quality                            Sex Total P

Male Female Value
Poor 3 2 5
Inadequate 2 5 7
Fair 8 5 13 0.690
Good 14 11 25
Excellent 32 26 58

Total 59 49 108
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Colonoscopic findings according to type of agents was
displayed in table – VI.

Table-VI

Diagnosis Mannitol Sodium phosphate

Normal 28 25

Haemorroids 8 7

Polyp 6 4

Colorectal carcinoma 9 7

Diverticular disease 1 2

Ulcerative colitis 4 4

Crohn’s  disease 0 0

Others 1 2

Discussion:

The colonoscopy is an important tool for diagnosis
as well as follow up of many colonic disorders. If
adequate bowel preparation is not achieved,
endoscopist may not have a proper visualization of
colonic mucosa and lumen. Thereby, various
important lesions may be missed during the
procedure. Hence, proper bowel preparation is an
essential pre-requisite for a successful colonoscopy.1-

4,13

There are various agents are being used for colonic
preparation. But an ideal colonoscopic bowel
preparation agent should achieve high quality of bowel
clearance as well as be safe, well tolerated and easy
to administer.14-16

This present study demonstrated that excellent or
good preparation was achieved in 82% patients who
used mannitol. Sodium phosphate also obtained
almost similar results regarding excellent or good
bowel cleansing. Previous studies also agree about
highly effectiveness of mannitol or sodium phosphate
as a bowel preparation agent.5,8,17-22

Again we observed that there is a fair relation between
amount of water intake and quality of bowel
preparation. Among the patients with poor preparation
40% and 20% took 250-500 ml and 500-750 ml of water
respectively. Moreover, more than 750 ml of water
was ingested by 100% cases with excellent
preparation. Moreover, other studies also observed
similar findings.10Therefore, patientsmay be
encouraged to drink more water.The current study
also showed that all the patients with low BMI had
poor preparation. So, we should be more judicious
while using these preparations in case of lean and

thin patients. However,previous studies did not
mention this.In this study, we compared sodium
phosphate and mannitol in terms of quality of bowel
preparation for colonoscopy. We observed both of them
achieved high percentage of excellent or good bowel
preparation without significant statistical difference.
We found only one study which was from Brazil that
compared between these two agents. They concluded
that both agents are equally effective and safe for
colonoscopic bowel preparation.17

However, number of studies comparing only between
sodium phosphate and mannitol are very limited
probably due to the preference of the majority of
European and American medical centers to
PEG.17Although majority of American and European
medical centers prefer PEG, it has some
disadvantages such as: large amount of solution
(almost 4L) required to achieve desired bowel
clearance, poor salty taste and ‘rotten-egg’ smell from
standard sulfate containing PEG preparations. These
affects patient’s compliance to PEG terribly. Moreover,
PEG is contraindicated in allergic to PEG, high grade
small bowel obstruction, perforation, diverticulitis
and haemodynamically unstable patients. Rarely PEG
is associated with Mallory Weiss tear, toxic colitis,
pulmonary aspiration, hypothermia, pancreatitis,
cardiac arrhythmias and SIADH.6Macroscopic
changes in coloic mucosa such as friability,
hyperemia and apthoid injury in case of sodium
phosphate was noted in a previous paper.24 But we
did not find this in our current study.

The patient’s acceptance between mannitol and
sodium phosphate is difficult to compare, as it is a
subjective variable, only possible to report reliably if
the same patient have taken both agents. In our
study, no patient had this experience. However,
Vanner et al. observed that sodium phosphate was
more acceptable than PEG in a prospective study
which included 102 patients. It was possibly due to
swallowing a smaller volume of solution in case of
sodium phosphate compared to PEG.5After taking
sodium phosphate, temporary asymptomatic
hypocalcemia and hyperphosphatemia has been
reported in previous few studies.5,8,19-20,23 So, it is
better to avoid in patients with kidney disease.

Conclusion:

On the basis of observations of the present study,
we can conclude that both mannitol and sodium
phosphate are highly effective in terms of achieving
excellent or good quality of bowel preparation for
colonoscopy. However, we should encourage to drink
more plain water to achieve excellent preparation and
be judicious using these agents in lean and thin
patients.
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Abstract:

Background: The life expectancy of human is increasing worldwide, and the elderly population
represents a large group throughout the world and also in Bangladesh. Globally it is a challenge to
overcome elderly comorbidities, and now it is also a challenge that how our elder people can lead a
good health and we can use that elderly population as a partner of our socio-economic development.
The objectives were to find out the most common comorbidities in elderly population in our society and
to give more emphasis for prevention and better management of those comorbid conditions and allow
them to lead a healthy living. Methods: This prospective observational study was done in a General
Hospital in Faridpur of Bangladesh from October 2019 to December 2020 for a period of one year and
three month. Patients of age 60 years and above were selected randomly of all sexes and races. All the
information was recorded in fixed protocol. Results: The study was included total 1043 elderly
patients, among this male patients were 34.49% and female patients were 65.51%. Most of them
presented with single disease in 53.30%. Others presented with two, three and four or more
comorbidities (27.99%, 13.32%, and 5.36% respectively). Most common comorbidities were Hypertension
(HTN) in 35.37%, Diabetes mellitus (DM) in 28.37%, obstructed airway diseases in 26.84%,
Osteoarthritis in 19.94%, Ischemic Heart Diseases (IHD) in 18.88%, Osteoporosis 7.47% and
cerebrovascular diseases 4.60%.Conclusion: A large proportion of the population, especially those
aged 60, is affected by multicomorbidities. The comorbidities found most of them are preventable.
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Introduction:

Physiological changes occur in human body with
increasing age and contribute to multiple health
problems. Older adults generally have multiple
medical problems, so it is difficult to evaluate and
treated elderly patients in a single medical issue1.
Comorbidities are defined as simultaneous presence
of two or more diseases or medical conditions in a
patient. The prevalence and number of comorbidities
increases with age 2,3. In a study in USA, among the

medical beneficiaries of aged 65 years or older had
four or more chronic conditions and the proportion
was increases to 31.4% among those persons 85 years
or older3. Even in healthy older adults and those with
a single clinically manifest disease are likely to have
subclinical pathology in multiple organ systems4.
Patients suffering from multiple chronic conditions
have higher level of morbidity, poor physical
functioning and quality of life, a greater likelihood of
persistent depression, and lower levels of social



wellbeing.5-8. Such patients are at increased risks of
adverse drug events and mortality9. Absence of
clinical manifestation of diseases, many older men
and women experiences a gradual decline of physical
activity, reduces memory and cognitive skills2,5. This
comorbidity complicates the diagnosis, treatment and
natural course of health condition in elderly peoples.
Traditionally, co-morbidity assessments primarily
include overt diseases; sometime the processes that
do not meet current diagnostic criteria for disease,
because subclinical dysfunction and impairments are
highly prevalent in elderly peoples  and con-tribute
to health outcomes2,8, particularly when multiple
systems are involved9,10. Common comorbidities in
elderly are Hypertension(HTN), Diabetes
mellitus(DM), Ischemic heart diseases(IHD), Chronic
obstructive airway diseases(COAD), Osteoarthritis
(OA), Cerebrovascular disease(CVD), Osteoporosis
(OP), Malignancy and others.

Methods and materials:

This is an observational study carried out in a general
hospital from October 2019 to December 2020 for a
period of one year and three month. Patients were
selected randomly of age 60years or above including
all sexes and races. Only new cases were included
and old cases were excluded from this study. After
detailed clinical history and thorough physical
examination necessary laboratory test was done to
reach a clinical diagnosis. Previous medical records
were also checked for evaluation. Patients with newly
diagnosed hypertension, their blood pressure were
rechecked after few minutes in resting condition in
both arms with validated sphygmomanometer.

Diabetic patients were included who had history of
diabetes, on drug and in new cases with RBS or FBS
or two hours after 75 gm glucose load or HbA1c level
either alone or in combined parameter compatible
with diabetes. Ischemic heart disease patients were
selected by compatible clinical history, present or past
ECG evidence and by cardiac biomarker. Other
diseases were also diagnosed with compatible clinical
history, physical examination and necessary
laboratory investigations where needed. All the
information was recorded in fixed protocol. Collected
data were classified; edited and statistical analysis
was done accordingly.

Results:

In this study 65.51% patients were female and 34.49%
patients were male. (Table I)

Table I

Sex distribution and disease profile (n=1043)

Sex Number   (%)

Male 360(34.49)

Female 683(65.51)

Among comorbidities hypertension was more
prevalent as single disease (13.61%) followed by
diabetes (5.08%). Diabetic patients have more
association with other comorbid condition than
hypertension (23.29% vs 21.76%)) and among
concomitants comorbidities hypertension with
diabetes were more (9.20%) than others. (Table II).

Table-II

Pattern of comorbidities

No. of  comorbidities Single disease 556( 53.30)
Two diseases 292(27.99)
Three disease 139(13.32)
Four or more diseases 56(5.36)

Types of comorbidities Hypertension 369(35.37)
DM 296(28.37)
Chronic obstructive airway diseases 280(26.84)
Osteoarthritis 208(19.94)
Ischemic heart disease 197(18.88)
Osteoporosis 78(7.47)
Cerebrovascular disease 48(4.60)
Hypothyroidism 45(4.31)
Senility and dementia 42(4.02)
Post-menopausal  syndrome 36(3.45)
Malignancy 31(2.97)
Benign enlargement of prostate 23(2.20)
Parkinson’s disease 19(1.82)
Chronic renal failure 09(0.86)
Others 171(16.39)

Prevalence of Comorbidities among Elderly Patients in a General Hospital of Bangladesh BJM Vol. 33 No. 3

270



Among comorbidities hypertension was more
prevalent as single disease (13.61%) followed by
diabetes (5.08%). Diabetic patients have more
association with other comorbid condition than
hypertension (23.29% vs 21.76%)) and among
concomitants comorbidities hypertension with
diabetes were more (9.20%) than others. (Table III).

Table III

Different forms of common comorbidities (n=1043)

Single disease condition without Number (%)

any comorbidities

HTN 142(13.61)

DM 53(5.08)

IHD 51(4.88)

CVD 09(0.86)

Hypertension and diabetes with Number (%)

other comorbidities

DM 243(23.29)

HTN 227(21.76)

Concomitant common comorbidities Number (%)

HTN with DM 96(9.20)

HTN with DM with IHD 66(6.32)

DM with IHD 42(4.02)

HTN with IHD 38(3.64)

HTN with DM with CVD 27(2.58)

DM with CVD 12(1.15)

Discussion:

Single disease condition is usually rare and multiple

comorbidities are commonly expected in elderly

persons11. This study has focused on common

comorbid conditions and in some extent of other

health conditions in elderly patients. Risk factors of

diseases are common worldwide but demographic

characteristics may vary in common diseases12, so

the relationship of comorbidity to mortality should

consider13. In this study female patient were

predominant (65.51%) which is nearly two-third of

total cases. Most of the patients have single disease

condition (53.3%), followed by two or more conditions.

The most prevalent health condition was hypertension

(35.37%), followed, in descending order, by diabetes

(28.37%), COAD (26.84%), OA( 19.94%), IHD(18.88%),

OP (7.47%), CVD (4.60% ), Hypothyroidism (4.31% ),

Senility and dementia(4.02%) , PMS (3.45%), cancer

(2.97), PD (1.82%), CRF(0.86%). And a large group

(16.39%) was presented with other disease conditions

like tuberculosis, SLE, rheumatoid arthritis,
pancreatitis, anxiety neurosis, BPPV, ILD, CLD,
hyperthyroidism, gouty arthritis, side effects of poly-
pharmacy and others.  A study done by Gerda G.
Fillenbaum and colleagues 14, found one third
patients were elderly, two third patients were female,
42% reported one condition, 29% reported more than
one. The most prevalent health condition was
Hypertension (57%), Diabetes (20%), CAD (15%),
Cancer (9%), and CVD (9%); 29% reported none of
these conditions, whereas 29% reported two or more
comorbidities.  Hypertension, CVD, and Diabetes
were risk factors for CAD, whereas diabetes was a
risk factor for CVD. They found that increased age,
female gender, lower education, and black race are
risk factors for hypertension15. Risk factors for heart
disease include increased age, female gender, and
white race, with gender and race differences
decreasing with increased age16.There is similarity
of this study regarding sexual distribution but some
variation to others parameter. Single disease
condition is more in my study than other study
(53.30% vs 42%) . Here hypertension is most prevalent
than other condition but incidence is less than
western study(35.37% vs 57%), probably genetic
factors, racial factors, dietary habit may be the cause
of high incidence of hypertension in developed
country. Incidence of diabetes is more in this study
than western study (28.37% vs 20%) probably due to
more stressful and sedentary life style and dietary
factors of consuming more refined carbohydrate.
Incidence of CAD is nearly same of both studies.
Incidence of malignancy is less in this study than
western study (2.97% vs 9%) this may due to genetic
factors, dietary factors and diagnostic facilities.
Chronic obstructive airway disease occupied third
health condition in this study, due to more smoking,
air pollution and unhealthy lifestyle. And another
condition osteoarthritis also common in this study
due to harder working, improper weight bearing
activities, poor posture and lack of exercise. Ischemic
heart diseases and cerebrovascular diseases is less
in this study because both of this condition is acute
catastrophic and patients usually attend directly to
respective center rather a general hospital. Another
cross sectional study was done by H H sara17in
Bangladesh they found overall prevalence of
comorbidity among the elderly was 56.4% and the
prevalence was higher among females (64.18%) than
male. The most prevalent conditions were
hypertension (33.0%), diabetes (27.6%), ischemic
heart disease (12.0%), and chronic obstructive
pulmonary disease (9%). This study is almost similar
to my study.
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In this study common multicomorbidities were
hypertension and diabetes (9.2%), followed by
hypertension, diabetes and ischemic heart disease
(6.32%). Diabetic patients have more association with
other comorbidities like ischemic heart disease and
cerebrovascular disease. Other western study also
shows the same result 14. Prevalence of hypertension
alone is more common in elderly patients. Though
hypertension and diabetes is established risk factors
cerebrovascular disease and ischemic heart disease
but it also can occur independently.

Limitations:

The number of study population was small and risk
factors of individual diseases were not evaluated
properly. All categories population may not include
and all comorbidities could not evaluate properly due
to lack of diagnostic facilities. Further study also
needed in a large scale in community base to find
out actual figure of comorbid condition in elderly
populations.

Conclusion:

Single disease condition of elderly patients who have
hypertension, diabetes, CAD, is at risk of developing
other comorbidity. Particularly patient with CAD
should search for hypertension, and diabetes; and
reversely patient with hypertension and diabetes
should search for concomitant ischemic heart disease.
Most of them are preventable and when single
condition is found then attention should be kept for
other comorbidities to reduce mortality and morbidity
from above health conditions.
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Abstract:

Background: Exclusive breastfeeding (EBF) offers optimum growth and development up to first

six month of life. In Bangladesh, 55% of children less than 6 months of age are exclusively breastfed

according to BDHS 2014.the aim of the study is to assess the exclusive breast feeding practice and

associated factors among children in peri- urban area of Bangladesh. Methods: This is a cross

sectional observational study conducted at Jhalkuri under Narayanganj districts during the period

of July to December 2014. Total 109 mothers having infants aged 6-12 months interviewed and

included in this study. Results: It was found that only 26(24%) mother went for regular antenatal

checkup and remaining 83 (76%) had irregular antenatal check up. But none of them got breastfeeding

advice during antenatal visit. Knowledge about breast milk as first food in 44(40%) mother. Mother

informed to breast feeding exclusively upto six months only 53 (48%).Breastfeeding was initiated

with in 1 hour of birth in 42(39%) cases and 67 (61%) cases after 1hour of birth. Exclusive

breastfeeding (EBF) was found in 43 (40%) children. Among them 34 (79%) were children of housewife

mothers. Mixed feeding (breast milk plus formula/ cow’s milk) was given to 52 children among them

25 (49%) were the children of housewife mothers. Only formula milk was given to 14 children of

them 5(35%) were the children of housewife mothers. Exclusive breast milk was not given by

26(39%) mothers due to job or other occupation whereas 40(61%) mother did not give EBF due to

insufficient breast milk. Conclusion: In the study rate of exclusive breast feeding was 40%. This

is lower compare to national level. This study also showed that frequency of exclusive breast

feeding practice was lower in working mothers than housewife mothers. This study also showed

that the speculation of not getting sufficient milk was one of the main reasons for not giving

exclusive breastfeeding.
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Introduction:

Breast feeding is the fundamental component of child

nutrition and survival1 . Breast milk is the perfect

food alone up to six months of age1 and contributes

significantly to the child’s nutrition up to 2 years of

life2. The nutrients of the breast milk are present in

proper balance and are provided in bioavailable and

easily digestible forms2. According to WHO

exclusivebreastfeeding means that the infant only

receives breast milk without any additional food or

drink, not even water3. Exclusive and sustained

breast feeding provides nutritional and immunological

support for normal growth and development 4.

Exclusively breast feeding children are nutritionally

better than the children who are not breast fed 5.

Breast feeding can improve child health situation by

reducing major killer diseases of children6.Exclusive

breast feeding reduces infant mortality due to common



childhood illnesses such as diarrhoea or pneumonia,

and helps for a quicker recovery during illness6.

Studies have demonstrated that it reduces deaths in

infants and young children7. EBF coverage has been

estimated to avert 13%–15% of deaths among children

under five years of age especially in middle and low

earning settings8 .Suboptimum breastfeedingwas

responsible for 11.6% of all child deaths in 20114.Till

today, globally less than 25 % mother practice

exclusive breast feeding (EBF) for six

months4andglobally only half of infants under1 month

of age and 30% of infants aged 1–5 months

areexclusively breastfed 4.In South- East Asia region

exclusive breast feeding rate is 23.4% up to six

months in India , it is 37% in Nepal , 67% in

Srilanka3.However, according to BDHS 2014 exclusive

breastfeeding rate is 55% .World Health Organization

(WHO) recommended that an able mother should

practice and maintain exclusive breastfeeding for first

six months of her infant’s life9,10. A recent study

conducted on the prevalence of EBF in a rural sub-

district in Bangladesh which showed a significantly

lower prevalence of EBF (36%) 11 than the national

figure (55%) 12.

Bangladesh has long been thought to have a breast

feeding culture and cited for its good breast feeding

practices till the mid eighties13. But erosion has taken

place in breastfeeding practices with the result of

increased malnutrition in rural areas along with

disastrous consequences on the health and wellbeing

of children14,15. With the advancement of some

knowledge regarding breastfeeding, practice not

changing with time14,15 .This study was under taken

to look into the knowledge, attitude and practices of

mother on breastfeeding practices in a selected peri-

urban area of Narayangonj district.

Methods:

This is a cross sectional observational study

conducted at Jhalkuri under Narayanganj districts

during the period of July to December 2014. Total

109 mothers having infants aged 6-12 months

interviewed and included in this study. All mothers

were interviewed after obtaining informed written

consent. Predesigned structured pretested

questionnaire were used for data collection. Sick

children requiring emergency care, irritable children

and mothers who were unwilling to participate, were

excluded from the study. Information’s for initiation

of breast feeding and exclusive breast feeding were

elicited by historic recall . This study considering

different variables of breast milk secretion, initiation

of breast milk, pre-lacteal feeding, exclusive breast

feeding at six completed months etc. To understand

the belief and barriers on BF, focal group discussion

(FGD) was arranged with mothers.

Results:

Table-I

Age distribution of mothers (n-109)

Age of mothers  Numbers  Percentage (%)

 16-20 years  23  21.2%

 21-30 years  69  63.3%

 31& above  17  15.5%

 Mean (SD)  24.5 year  100%

Table-II

Socio-Demographic pattern of study

 Age of child Number Percent(%)

(06-12 months) 109 100%

Sex

Male 67 61.46%

Female 42 38.53%

Mother’s education

 Primary  49  44.95%

 Secondary  29  26.61%

 Higher  11  10.1%

 Illiterate 20  18.34%

Father’s education

 Primary 41  37.61%

Secondary 42 38.53%

 Higher 17  15.6%

 Illiterate 09  8.26%

Antenatal visit

 Regular 26  23.85%

 Irregular/No visit 83  76.14%

 Breast feeding education (BF) 00

Mode of delivery

 Normal vaginal delivery 62 56.88%

 Caesarean section 47  43.11%

Mother’s occupation

House wife mother 69 63.3%

Working mother  40  36.7%
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In Table-III The rate of exclusive breastfeeding at 6

month of age was found 39.44%.Although a significant

proportion of mothers (38.53) started breastfeeding

within one hour. In this area breast milk as a first

food knew only 40.36%.The rate of prelacteal feeding

was59.63%.However,mother informed breastfeeing

exclusively was 48.6%.

Table IV

Feeding pattern up to six months old infants

Pattern  Frequency  Percent

Initiation of breast feeding

<1 hour  42  38.53%

>1 hour  67  61.47%

Exclusive breast feeding  43  39.44%

BM + cow’s milk /formula  52  47.7%

(mixed feeding)

Formula milk  14  12.84%

Table-IV shows that 38.53% mothers were started
breastfeeding within one hour. Exclusive
breastfeeding was found 39.44%,mixed feeding 47.7%
and12.84% only formula milk.

Table – lll

Selected breast feeding practice indicators among mothers

Variables: (6-12) months old babies N =109 (Mean age: 7.85 month) Percentage(%)  Number

Rate of exclusive BF at 6 months of age  39.44%  43

Initiation of BF within 1 hour after delivery  38.53%  42

Knowledge about breast milk as first food  40.36%  44

Pre-lacteal feeding  59.63%  65

Mother informed to breast feeding exclusively  48.6%  53

Table-V

Early initiation (<1hr) of breast feeding in relation to

mode of delivery and mother’s education.

Variables Frequency Percent (%)

Mode of delivery

   Normal vaginal delivery(62) 32 51.61%

    Caesarean section (47) 10  21.27%

Educational status

    Primary (39) 14  35.89%

    Secondary (37) 13  35.13%

    Higher (14) 10  71.42%

    Illiterate (19)  5  26.31%

In Table:V Relation between early initiation of breast

feeding and mode of delivery was found that early

initiation of breastfeeding was more common in

infants delivered by normal vaginal delivery32(51.61%)

out of 62 whereas only 10(21.27%) out of 47infants

had early initiation of breastfeeding delivered by

caesarian section. Regarding mothers education it

was found that 10(71.42%) mothers with higher

education initiated breast feeding within 1hr. (Table

– V).

Table—VI

Breast feeding status among children of housewife mothers and working mother.

 Variables  House wife Working mother  Total

Exclusive breast feeding up to 6 months  34(79.1%) 9(20.9% ) 43

BM + cow’s milk /formula (mixed feeding)  25(48.1%) 27(51.9%)  52

Formula milk  5(35.71%)  9(64.28%) 14
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In Table: VI Rate of exclusive breastfeeding was
higher 34 (79.1%) in children of housewife mother
than children of working mothers which was 9 (20.9%).
Here the rate of mixed feeding was 25(48.1%) in the
children of housewife mother and 27 (51.9%) was
children of working mother. Formula feeding was given
in 5(35.71%) children of housewife mother and
9(64.28%) children of working mother. (Table –VI).

Discussion:

Exclusive breastfeeding (EBF) practice during the first
six months of infant’s life is the most effective
intervention for providing balanced nutrition and for
the prevention of child mortality and morbidity7. But
it has not yet been universally practiced and reduction
in the rate of EBF is taken as a serious problem,
especially in developing country.11 In this study, we
observed that the overall prevalence of EBF practice
among Bangladeshi mothers was 39.44%. The rate of
EBF practice was lower in this study than the BDHS
report 2016 which showed an overall EBF rate of 55%
in Bangladesh12. The prevalence of EBF in Bangladesh
according to this study was higher than that reported
in some other countries such as Egypt (9.7%)17, India
(Tamil Nadu, 34%)18 and the USA (16.8%) 19. However,
the prevalence of EBF was found higher in some other
parts of the world such as Malaysia (Peninsular,
43.1%)16, Arbaminch Southern Ethiopia (46.5%)21,
Bahir Dar city of Northwest Ethiopia (50.3%)21,
Western India (61.5%)22 and the Goba district of
South East Ethiopia (71.3%)21. The variations
persisting in EBF rate in different regions worldwide
might be due to cultural, economic and socio-
demographic differences across areas. Besides, all
the countries probably are not focusing on enhancing
the EBF rate with the same intensity which may also
contribute to the discrepancy. In present study
prevalence of EBF is lower compare to national level12.
This might be one of the reasons why prevalence of
EBF is lower in our study, lack of support from family
members, lack of advice from health stuff during ANC
and delivery. The other possible reasons for the
variation in EBF practice found in different studies
may be the different methods used for measuring EBF.
In this study, recall method was used for assessing
EBF.In Bangladesh, the trend of practicing EBF among
the lactating mothers remained mostly unchanged
for a long time. According to the Bangladesh
Demographic and Health Surveys (BDHS) report, the
prevalence of EBF was nearly 45% in 1993–94 and
1999–200023,24 , 42% in 200425 and 43% in 200726 .
The prevalence of EBF markedly increased to 64% in
the BDHS report in 201127 which further declined to
(55%) in the recent report of BDHS in 201412.

Children are more likely to receive prelacteal feeds
when they are born at home and when the birth is

not assisted by a health professionals16.Over the
years there has been a decline in the prevalence of
prelacteal feeding at national level 62% in 200723 and
39% in 201120.In our study prelacteal feeding is
60%.This unexpected finding could be explained as
the fact that most of the mothers in Bangladesh are
till now used to giving birth to their babies in home
with the help of midwives.

Mean age of children in month was 7.84 months range
(6 – 12months). Among them 67 (61.5%) were male
and 42 (34.5%) were female. Regarding antenatal
follow up of mother, only 26(24%) mother went for
regular follow up and remaining 83(76%) had irregular
antenatal check up. This finding was consistent with
the study done by Vafaee A et al.13 They showed that
regular antenatal visit was 18.2%, Irregular visit was
67.8% and no visit was 14%.In the present study it
was shown that, breastfeeding was initiated with in1
hour of birth in 42(38.5%) mothers and after 1hour of
birth in 67(61.5%) mothers which was not consistent
with the findings conducted by Chakraborty Bet al14

where they found that breastfeeding was initiated
with in 1 hour of birth in 68.5% of the study children
(0-23 months). But it was consistent with a study by
Akhtar et al.9 Our study showed that early initiation
of breastfeeding was more common in infants
delivered by normal vaginal delivery 32(51.6%) than
the infants delivered by caesarian section10 (21.2%).
This finding was similar with the study done by
Chakraborty B et al,14 where they found that, early
initiation of breastfeeding was common in infants
delivered by normal vaginal delivery(72%) than infants
delivered by caesarian section (68.2%).

In this study exclusive breastfeeding was found in
43 (39.4%) children upto 6 months of age. Breast milk
+ formula/ cow’s milk was given in 52 (47.7%) children.
Only formula milk was given in 14(12.8%) children.
This finding was similar with the finding conducted
by Chakraborty B et al14 where 66.8% of 0- 6month
old children were found to be exclusively breastfed.

In present study rate of exclusive breastfeeding was
higher 34 (79%) among the children of housewife
mothers than children of working mothers which
was9 (21%). This study was consistent with the study
done by Chakraborty et al14where the rate of
exclusive breastfeeding was found higher (77%) among
the children of housewife mothers than those of
working mothers (23%).

Conclusion :

In the study rate of exclusive breast feeding was 40%.
This is lower compare to national level. This study
also showed that frequency of exclusive breast feeding
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practice was lower in working mothers than housewife
mothers. This study also revealed a number of socio-
demographic factors were independently and

significantly associated with EBF practice in

Bangladesh. Interventions that need to be considered

to improve EBF practice include increasing media

coverage regarding the awareness programs of

breastfeeding, establishing breastfeeding-friendly

working environment for working mothers and work-

site day care centers for infants, establishing

maternal health clinics and health extension

programs throughout the country so that more number

of pregnant women and mothers can receive

appropriate health services, strengthening infant

feeding counseling both at the community and

institutional levels, discouraging home delivery.

Initiatives should be taken for the proper execution

of the recommended interventions which would be

able to significantly increase the EBF practice among

mothers in Bangladesh
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Abstract:

Objective: This study aims to analyze Chest X-ray findings in COVID 19(RT-PCR positive) patients,

correlate between clinical and radiological findings and short-term outcomes of the patients with the

view to enhance clinicians’ understanding of CXR findings in COVID 19 patients. Methods: This

descriptive type of observational study included 277 reverse transcriptase-polymerase chain reaction

(RT-PCR) confirmed COVID-19 patients who were undergone CXRs, based on the clinician’s

decision. Data were collected from May to September 2020 of Maternal and Child Health Training

Institute (MCHTI)- a COVID-19 dedicated hospital, Lalkuthi, Mirpur-1, Dhaka and analyzed

statistically through SPSS,Version 25. Each chest X-Ray is then scored using the Brixia score, a

semi-quantitative scoring system rating lung involvement from 0 to 18 by a radiologist. The scores

are then analyzed and compared with the characteristics of the patients, clinical presentation, and

short-term outcome (in-hospital & after discharge) to correlate the severity and post covid-19

complications of COVID-19 infected patients. Results: A total of 277 RT-PCR-positive patients

were performed chest x-ray P/A view, among them 58.12%(161) were male and 41.88%(116) were

female. Age variation was from 6 to 95 years and the mean age was 42.48±15.53(S.D).Most of the

patients(94.94%)were symptomatic and the majority(97.9%) of symptomatic patients had

comorbidities(p-value 0.02).Among the x-ray performed patients(n=277), 39.35% (109) patients

had positive findings suggestive of covid-19 infection. Comorbidities and sex had significant relation

on positive x-ray findings(p-value 0.0001 and 0.001);males (70.6%) had more positive findings

than females(29.4%).Positive x-ray findings were more common among the age group 41 to 60 years

(p-value 0.0001 and Cramer’s V 0.59).Most of the patients (94.49%) had bilateral lungs involvement

and consolidations were the commonest x-ray findings (43.1%).Clinical severity was assessed by

symptoms and Spo2 level (<91%) and 20.2% were clinically severe (M-23.6%, F-15.5%). Age, co-

morbidities, and higher Brixia score (>8) had a significant relation to clinical severity (p-value

0.0001,0.0001&0.0001) and sex also influences clinical severity though statistically not significant



(p-value 0.2).There was a significant relationship between positive X-Ray findings and decreased

Spo2 level (p-value 0.0001, Cramer’s V 0.47).Regarding in-hospital outcome; 94.9% were recovered

and 2.75%were death (only male)and following discharge; 42.60% (119) had post covid-19

complications and 0.72% (02) were dead. Comorbidities and age had an effect on short-term outcomes

after hospital discharge though not statistically significant (p-value 0.16 and 0.16). The most

common respiratory complications were SOB on exertion (23) and the most common non-respiratory

complication was post covid fatigue syndrome (42). Comparison between Brixia score and post

covid complications; more the Brixia score, the more the chance of post covid complications though

statistically not significant (p-value 0.44).Conclusion: This study reveals bilateral lungs involvement

and multifocal consolidations are the most common patterns of X-ray findings and clinical severity

is associated with a higher Brixia score, male sex, increasing age, and presence of comorbidities.

Keywords: RT-PCR, COVID-19, Spo2 level, Brixia score, Post covid-19 complication.
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Introduction:

COVID-19 is an infectious disease caused by a strain
of coronavirus. Definitive diagnosis of COVID-19

requires a positive RT-PCR test. But this serologic

examination (RT-PCR) has several limitations. To

have a rapid evaluation of chest involvement,

radiological evaluation of patients with suspect of

COVID-19 is mandatory, especially in the emergency

department (ED) while waiting for RT-PCR results.

Also, chest X-ray facilities are available in our basic

health care units. Although chest X-Ray is less

sensitive than chest CT, chest radiography is typically

the first-line imaging modality used for patients with

suspected COVID-19.6-8 Performing CT scans is not

easy during this pandemic due to widespread

unavailability, costly, excessive radiation exposure

especially to younger patients, and difficult scanner

disinfection procedures. Most Italian hospitals are

employing CXR as the first-line method, with faster

results compared with those of RT-PCR.1,3 The

European Society of Radiology (ESR) and the European

Society of Thoracic Imaging (ESTI) recommend the

use of X-ray imaging primarily for COVID-19 patients

in intensive care.4 The American College of Radiology

(ACR) notes that CT decontamination required after

scanning COVID-19 patients may disrupt radiological

service availability.5 However, imaging has limited

sensitivity for COVID-19, as up to 18% demonstrate

normal chest radiographs when mild or early in the

disease course.9-11,19-20 The most frequent findings

are airspace opacities, whether described

as consolidation or, less commonly GGO. The

distribution is most often bilateral, peripheral, and

lower zone predominant.5,9,13-17 In the Fleischner

Society’s view, chest X-rays have no single feature of

covid-19 pneumonia or a chest radiograph is specific

or diagnostic, but a combination of multifocal

peripheral lung changes of ground-glass opacity and/

or consolidation, which are most commonly bilateral,

may be present. The chest X-ray is a discriminating

tool, a positive CXR may obviate the need for CT. But

if the clinical suspicion is high and the PCR or/and

chest X-ray is normal, then a chest CT is indicated.18

Methods:

This is a single-center; descriptive type of

observational study conducted at Maternal and Child

Health Training Institute (MCHTI), Lalkuthi, Dhaka,

Bangladesh- a COVID-19 dedicated hospital and data

were collected from 16 April to 5 September 2020.

Information of all admitted confirmed COVID-19

patients with performed chest X-rays in this facility

were included in this study. The Authority/

institutional review board has approved this study

and informed consent was taken verbally from the

patients due to the risk of cross-infection. 277

patients (figure 3) out of a total 422 confirmed COVID-

19 admitted patients were performed chest X-ray P/

A view according to advice by the attending physicians

that were considered the analytical sample for our

study. Due to scarcity of ICU beds, only 20 patients’

got ICU care throughout the study period and among

the 20 ICU care patients, 10 RT-PCR positive patients

were performed chest X-ray.  Each chest X-Ray is

then scored using the Brixia score, a semi-

quantitative scoring system rating lung involvement
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from 0 to 18 and it was evaluated by a radiologist who

had experience in radiology for more than ten years.

The Brixia scoring system for COVID-19 pneumonia

includes two steps of image analysis: in the first step,

the lungs are divided into six zones (figure 1) on frontal
chest projection (posteroanterior or anteroposterior
projection according to the patient position):

• Upper zones (A and D): above the inferior wall of
the aortic arch

• Middle zones (B and E): below the inferior wall of
the aortic arch and above the inferior wall of the
right inferior pulmonary vein (i.e., the hilar
structures)

• Lower zones (C and F): below the inferior wall of
the right inferior pulmonary vein (i.e., the lung
bases)

In the second step, a score (from 0 to 3) is assigned
to each zone based on the lung abnormalities (figure
2) detected on frontal chest projection as follows:

• Score 0: no lung abnormalities

• Score 1: interstitial infiltrates

• Score 2: interstitial and alveolar infiltrates
(interstitial predominance)

• Score 3: interstitial and alveolar infiltrates
(alveolar predominance)

Total (RT-

PCR 

posi�ve) 

admi�ed 

pa�ents

(422)

Presenta�on

Symptoma�c:

263

Asymptoma�c:
14

Comorbidity

Present:143

Absent:134

Study 

sample: 

Lungs X-

Ray 

Performe

d

(277)

Spo2  Measured

Documented:22

0

Not 

documented:

57

X-Ray  

finding

Yes:109

No:168

Brixia 

Score

0:   168

1-3:  16

4-8:  49

9-18: 44

Follow-Up 

done

Yes:271

Complica�on 

Present:119

Absent:152

Fig.-3: The sample size of the different components of the study

Fig.-1: First step of Brixia score system Fig.-2: Second step of Brixia score system
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The information collected from the patients and their
medical record were entered in the Microsoft Excel
workbook by the researchers followed by reviewing
the data for any necessary corrections. The finalized
data were imported into the statistical software (SPSS
Version 25) for analysis.

Variables and Definitions: Patients were
categorized into: age categories were less than 21
years, 21-40 years, 41-60 years, and more than 60
years. During the initial and subsequent
consultation, the patients also gave information
related to their smoking habits, comorbidities, history
of contact with any confirmed COVID-19 patients,
duration of symptoms, and the in-hospital outcome
of the patients. Measured Spo2 (%) level were
categorized as severe case:<91%, moderate case:91%-
93% and mild case:>93%. We have also compiled the
performed radiological tests (chest x-ray) and rating
by Brixia score and then compare with clinical
findings, measure Spo2 level and short-term outcome.
During the follow-up consultation via telephone, the
patients mentioned a wide range of post covid
symptoms that were recorded as self-reported post-
covid-19 complications.

Statistical Analysis: To describe the characteristics
of the study sample, we have categorized their
demographic information, health status, and clinical
findings associated with COVID-19, which were
summarized as counts and percentages, and to assess
their association using at the significance level of P
<0.05 (in case of small sample size, less than 5, in the
bivariate cells Fisher’s exact test was used). Next,
considering the measured Oxygen Saturation level of
the patient as a clinical severity marker and investigated
a similar association between the result of the
radiological test (Brixia score) and the oxygen saturation
measured during the examination to find any significant
association which may provide further insight of COVID-
19. Lastly, we have focused to report the post-covid
complications during follow-up that were recorded at
different times on a single teleconsultation. We used
SPSS, version 25, to perform the data management and
statistical analysis.

Results:

A total of 277 RT-PCR-positive patients out of 422
(admitted) were performed chest x-ray P/A view
according to Physician’s advice; among them 58%(161)
were male and 42%(116) were female. Age variation
was ranged from 6 to 95 years and the mean age was
42.48±15.53SD. Age groups were divided into 0-20 years
6.14% (17), 21-40 years 41.88% (116),41-60
years37.90% (105), and more than 60 years 14.08%
(39).More than 50% of the study population were
service holders. Most (94.9%) of the patients were
symptomatic (M-151, F-112) and only 15.1%(14)

patients were asymptomatic. 93.8% (151) male and
96.6% (112) female were symptomatic.Symptoms were
more frequent (100%)among the age group>60year;
whereas age group<21 years, 94.1% were symptomatic
(p-value 0.101).Comorbidities had a significant
relationship with the presentation of symptoms.
97.9% of symptomatic patients had comorbidities but
91.8% of asymptomatic patients had no
comorbidities(p-value 0.02).The most common
symptoms were fever(29.4%),cough(22.4%), and
shortness of breath (16.7%).

Among the x-ray performed patients (n=277), 39.35 %(
109) patients (M=77, F=32) had positive findings
suggestive of covid-19 infection and 60.64% (168) patients
(M=84, F=84) were normal findings. Co-morbidities had
a significant relation on positive x-ray findings. Of those
who had comorbidities,55.9%% had positive x-ray
findings, and those who had no co-morbidities, 21.6%
had positive x-ray findings for covid-19(p-value 0.000).Sex
also had significant relation (p-value 0.001) on positive
x-ray findings, male patients (70.6%) had more positive
findings than female patients (29.4%).Smoking may affect
symptoms because no female had a smoking history, on
the other hand, 21.73% of male patients had positive
smoking history though it is not statistically significant
(p-value 0.2). 41.1% of symptomatic patients had positive
x-ray findings and on the other hand,only 7.1% of
asymptomatic patients had positive x-ray findings for
covid-19 (fisher’s exact test 0.011). Positive x-ray findings
were more common among the age group 41 to 60
years(strong relationship) p-value 0.000, Cramer’s V 0.59.

Among the positive x-ray findings (n=109), 99.08%
(108)patients were symptomatic (M=77, F=31), and only
one female patient had positive x-ray findings but
was asymptomatic. On the other hand, among the
normal x-ray findings (n=168); 92.26%(155)were
symptomatic and 7.74% (13) were asymptomatic.
Among the symptomatic positive x-ray findings
patients (n=108), all(100%) had respiratory symptoms.
On the other hand, among the symptomatic normal
x-ray findings patients(n=168), 69.64%(117)had
respiratory symptoms. The commonest respiratory
symptoms were cough (100%=108), shortness of
breath (50.92%=55), Sore-throat (18.51%=20) Runny
nose (8.33%=09).

Out of total 277 patients, 51.6% (M-85&F-58) had
comorbidities and most common co-morbidities
among the patients were HTN-39.9%(M-59,F-30), DM-
38.6%(M-54,F-32), Bronchial Asthma-11.2%(M-8, F-
17).Majority 51% (73) patients (M-44,F-29) had
multiple comorbidities.Comorbidities had a significant
effect (p-value 0.000) on clinical severity. 28.7% of
clinically severe patients had comorbidities and on
the other hand, those had no comorbidities, 11.2%
were clinically severe.

Male patients had more bilateral lungs involvement
(table 1) than female patients (p-value 0.002).94.49%

BJM Vol. 33 No. 3 Pattern of Chest X-rays findings and clinical correlation with the severity in COVID-19

283



(M-73, F-30) patients had both lungs involvement,
2.75% (03) male patients had only right lung
involvement and 2.75% (03) patients had only left
lungs involvement. Involvement of zones (table 2)
showed that 11.9% (M-24, F-9) had both mid and lower
zones, 6.1% (M-15,F-2) had all zones, 5.8% (M-9, F-7)
had both lower zones involvement (P-value

0.05).Regarding the type of opacities (table 3), 43.12%
(47) patients had consolidations; most had 70.21%
(33)multifocal consolidations. Regarding other
opacities;36.7% (40) had pneumonitis, 35.78% (39)
had basal angels were minimally obscured, 20.18%
(22) had acute pulmonary inflammatory lesion, 4.58%
(05) had pleural effusion, 0.92% (01) had pneumothorax.

Table-I

Sex * Lung(s) involvement Crosstabulation

                       Lung(s) involvement Total p-

Normal Both Right Left lung
lungs lung only only value

Sex Male Count 84 73 3 1 161

% within Sex 52.2% 45.3% 1.9% 0.6% 100.0%
Female Count 84 30 0 2 116 0.002

% within Sex 72.4% 25.9% 0.0% 1.7% 100.0%
Total Count 168 103 3 3 277

% within Sex 60.6% 37.2% 1.1% 1.1% 100.0%

Table 1: Involvement of lungs among the X-ray performed patients

Table II

Zone(s) involvement * Sex Crosstabulation

            Sex Total

Male Female

Zone(s) Normal finding Count 84 84 168

involvement % within Sex 52.2% 72.4% 60.6%
Both lower zones Count 9 7 16

% within Sex 5.6% 6.0% 5.8%
All Zones Count 15 2 17

% within Sex 9.3% 1.7% 6.1%
Both mid & lower zones Count 24 9 33

% within Sex 14.9% 7.8% 11.9%
Right all zones and left mid & lower zones Count 10 7 17

% within Sex 6.2% 6.0% 6.1%
Right all zones & left lower zone Count 2 0 2

% within Sex 1.2% 0.0% 0.7%
Right mid & lower zones and left lower zone Count 4 2 6

% within Sex 2.5% 1.7% 2.2%
Right mid & lower zones and left all zones Count 4 2 6

% within Sex 2.5% 1.7% 2.2%
Right lower zone and left mid & lower zones Count 3 1 4

% within Sex 1.9% 0.9% 1.4%
Right lower zone only Count 2 0 2

% within Sex 1.2% 0.0% 0.7%
Right all zones and left upper & lower zones Count 1 0 1

% within Sex 0.6% 0.0% 0.4%
Right all zones and left upper & mid zones Count 1 0 1

% within Sex 0.6% 0.0% 0.4%
Left lower zone only Count 0 2 2

% within Sex 0.0% 1.7% 0.7%
Left mid & lower zones Count 1 0 1

% within Sex 0.6% 0.0% 0.4%
Right mid & lower zones Count 1 0 1

% within Sex 0.6% 0.0% 0.4%
Total Count 161 116 277

% within Sex 100.0% 100.0% 100.0%

p-value 0.058
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Table:III

$ Chest xray findings Frequencies

                  Responses Percent of Cases

N Percent

Chest_xray_findingsa Basal angels are obscured 39 22.9% 35.8%

Covid-19 pneumonia 3 1.8% 2.8%

Covid-19 Pneumonitis 40 23.5% 36.7%

ARDS 1 0.6% 0.9%

Other finding(s) 10 5.9% 9.2%

Consolidations 47 27.6% 43.1%

Acute pulmonaryinflamat. involvement 22 12.9% 20.2%

Hyperinflated both lungs fields 3 1.8% 2.8%

Pleural effusion 5 2.9% 4.6%

Total 170 100.0% 156.0%

a. Dichotomy group tabulated at value 1.

Table III: Chest X-ray findings

Clinical severity was assessed(Table IV) by symptoms
and documented measured Spo2 level(Spo2<91%, 91%-
93%, and >93%) and leveled as severe, moderate, and
mild cases respectively. Out of 277 patients;
79.42%(220) patients had documentation of measured
Spo2 level(M-58.1%,F-41.9%) and 20.58%(57) patients
were measured Spo2 level but there was no
documentation. Among them 20.2% were clinically
severe cases(M-23.6%,F-15.5%), 11.6% were moderate
cases(M-13%,F-9.5%), 47.7%(M-43.5%,F-53.4%) were

mild cases and 20.6% were not ranked as severity
due to unavailability of documented measured Spo2
level. Age had a significant relation to clinical
severity(p-value 0.000); 38.5% of clinically severe
patients were age group>60years, 23.8% had age group
41-60 years, 11.2% had age group 21-40 years and
17.6% had age group <21years. Sex also influences
clinical severity though statistically not significant(p-
value 0.2). 23.6% of male patients were clinically
severe and 15.5% of female patients were clinically
severe.

Table IV

Age_Group * Clinical severity Crosstabulation

          Clinical severity Total

Not done Severe Moderate Mild

(No documen- (Spo2: (Spo2: (Spo2:

tation of Spo2) <91%) 91-93%) >93%)

Age_Group 1 to 20 years Count 5 3 1 8 17

% withinAge_Group 29.4% 17.6% 5.9% 47.1% 100.0%

21 to 40 years Count 33 13 6 64 116

% withinAge_Group 28.4% 11.2% 5.2% 55.2% 100.0%

41 to 60 years Count 15 25 16 49 105

% withinAge_Group 14.3% 23.8% 15.2% 46.7% 100.0%

> 60 years Count 4 15 9 11 39

% withinAge_Group 10.3% 38.5% 23.1% 28.2% 100.0%

Total Count 57 56 32 132 277

% within Age_Group 20.6% 20.2% 11.6% 47.7% 100.0%

Table IV: Clinical severity among the study patients (p-value 0.000)
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Relationship between X-Ray findings and measured
Spo2 level (Table V) showed that there was significant
relationship between positive X-Ray findings and
decreased Spo2 level (p value 0.000, Cramer’s V
0.47).Among the positive x-ray and positive RT-PCR
result(n=109), total 99 patients were documented
measured Spo2(%);39(35.8%)patients had Spo2 <91%,
25(22.9%) patients had SpO2 91-93% and 35(32.1%)
patients had > 93% & 10 (9.2%) patients had no

documentation for measured Spo2. On the other
hand, among the positive RT-PCR result but normal
x-ray findings(n=168), 10.1% (17) patients had Spo2
<91%, 4.2% (07) patients had Spo2 91-93%, 57.7%
(97) patients had Spo2 is >93% and 28% (47) patients
had no documentation for measured spo2.Smoking
had no significant relationship on clinical severity or
decreased Spo2 level(p value 0.23).

Table:V

Lungs X-Ray Findings * Documented lowest Spo2 level(%) Crosstabulation

                                    Documented lowest Spo2 level(%) Total

No Less Between More
document than 91to than
available 91% 93% 93%

Lungs X-ray No Count 47 17 7 97 168

Findings % within Lungs X-Ray Findings 28.0% 10.1% 4.2% 57.7% 100.0%

% within Documented lowest Spo2 level(%) 82.5% 30.4% 21.9% 73.5% 60.6%

Yes Count 10 39 25 35 109

% within Lungs X-Ray Findings 9.2% 35.8% 22.9% 32.1% 100.0%

% within Documented lowest Spo2 level(%) 17.5% 69.6% 78.1% 26.5% 39.4%

Total Count 57 56 32 132 277

% within Lungs X-Ray Findings 20.6% 20.2% 11.6% 47.7% 100.0%

% within Documented lowest Spo2 level(%) 100.0% 100.0% 100.0% 100.0% 100.0%

p-value 0.000
Table V: Relationship between chest X-ray findings and Spo2 level

Radiological severity was assessed by Brixia score
and correlated with clinical findings and short-term
outcomes. Brixia’s score was ranged from 0 to 18.
This study showed that there is a significant
correlation between age and Brixia score (p-value
0.000 and R square 0.27). Total 5.8% (16)patients had
Brixia score less than 4, 17.7% (47) patients had

Brixia score 4-8, 15.9% (44) patients had Brixia score
more than 8, and 60.6% (168) patients had normal X-
Ray findings (Brixia score 0).Relationship between
Brixia score and Spo2 level (Table VI), there was a
significant relationship between higher Brixia
score(>8) with clinical severity(Spo2<91%), p-value
0.000, Cramer’s V 0.30.

Table VI

Brixiascore Category * Clinical severity: Crosstabulation

  Clinical severity Total p-

Not done Severe Moderate Mild value

(No documen- (Spo2: (Spo2: (Spo2:
tation of Spo2) <91) 91-93%) >93%)

Brixia_ Brixia score:1-3 Count 3 2 2 9 16 0.000

Categor % within Clinicalseverity 5.3% 3.6% 6.3% 6.8% 5.8%
Brixia score:4-8 Count 4 12 12 21 49

% within Clinical severity 7.0% 21.4% 37.5% 15.9% 17.7%
Brixia score: >8 Count 3 25 9 7 44

% within Clinical severity 5.3% 44.6% 28.1% 5.3% 15.9%
Normal X-Ray Count 47 17 9 95 168
finding % within Clinical severity 82.5% 30.4% 28.1% 72.0% 60.6%

Total Count 57 56 32 132 277
% within Clinical severity 100.0% 100.0% 100.0% 100.0%100.0%

Table VI:  Relationship between Brixia scores and clinical severity
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Regarding in-hospital outcome, 94.9% (263) were
recovered, 3.6% (10) were referred, 1.1% (03) were
death and 01(0.4%) were discharged on
request.Comorbidities affected hospital outcomes
though not statistically significant(p-value 0.19).
92.3% of recovery and 1.4% of death patients had
comorbidities and on the other hand, 97.8% of
recovery and 0.7% of death patients had no
comorbidities. Among the positive x-ray and positive
RT-PCR results (n=109), 1.1% (3) patients (male) were
dead, one had a Brixia score of 7, two had Brixia score
10 & 11. Among the death patients, age variation-
<21 years:01 and 41 -60 years:02. 02 patients had
comorbidity and 01 patients had no comorbidity. Most
had more than one comorbidity and the commonest
comorbidity was HTN &DM.

Regarding short term outcome after hospital
discharge; total 42.96% (119) patients(M-56.3%, F-
43.7%) had post covid-19 complications (Table VII).
Among the post-covid-19 complications; 52.9% were
systemic manifestations, 42% were respiratory
manifestations, 16% were musculoskeletal
manifestations, 7.6% were GIT manifestations, 6.7%
were cardiac, 4.8% were neurological, 2.5% were
psychiatric manifestations, 1.7% (02) patients were
death out of total 9(2.04%) death and 4.2% were other
complications. Musculoskeletal, Psychiatric, Cardiac,
Systemic, and Neurological manifestations were more
common in females and Respiratory manifestations
were more common in males.

Table VII

Post covid complications *Sex Cross tabulation

               Sex Total

Male Female

$Post_covid Respiratory Manifestation Count 30 20 50

complication a % within Sex 44.8% 38.5%

% of Total 25.2% 16.8% 42.0%

Gastrointestinal manifestation Count 5 4 9

% within Sex 7.5% 7.7%

% of Total 4.2% 3.4% 7.6%

Neurological Manifestation Count 14 12 26

% within Sex 20.9% 23.1%

% of Total 11.8% 10.1% 21.8%

Psychiatric Manifestation Count 1 2 3

% within Sex 1.5% 3.8%

% of Total 0.8% 1.7% 2.5%

Musculoskeletal Manifestation Count 5 14 19

% within Sex 7.5% 26.9%

% of Total 4.2% 11.8% 16.0%

Systemic Manifestation Count 35 28 63

% within Sex 52.2% 53.8%

% of Total 29.4% 23.5% 52.9%

Cardiac Manifestation Count 3 5 8

% within Sex 4.5% 9.6%

% of Total 2.5% 4.2% 6.7%

Death Count 2 0 2

% within Sex 3.0% 0.0%

% of Total 1.7% 0.0% 1.7%

Other Manifestations Count 3 2 5

% within Sex 4.5% 3.8%

% of Total 2.5% 1.7% 4.2%

Total Count 67 52 119
% of Total 56.3% 43.7% 100.0%

Percentages and totals are based on respondents.
a. Dichotomy group tabulated at value 1.

Table VII : Post covid complication
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Table VIII: Relationship between Brixia scores and
post covid complications

Comorbidities had an effect on short-term outcomes
after hospital discharge though not statistically
significant (p-value 0.16). Of those who had post covid
complications (n=119) 49% had comorbidities, 1.4%
were death and on the other hand, for those who had
no comorbidities, 36.6% had post covid-19
complication and death 0.7%.Age also affects post-
covid-19 complications though statistically not
significant (p-value 0.16). Age group 1-20yrs; 29.4%
had post covid complications but age group 41-60yrs,
51.45% had post covid-19 complications.Among the
positive x-ray findings (n=109), 42.2% (46) had post
covid-19 complications, 32 were male and 14 were
female.  On the other hand, those who had normal x-
ray findings(n=158), 45.57% (72) had post covid-19
complications (M-38, F-34). The most common
respiratory complications were SOB on exertion (23),
non-productive cough (13).Among the non-respiratory
complications, the most common was post covid fatigue
syndrome (42). Other complications were feverish
feeling, headache, body ache, chest pain, and others.

Comparison between Brixia score and post covid
complications (table8); the more the Brixia score, the
more the chance of post covid complications though
statistically not significant (p-value 0.44).Of those
who had Brixia score <4, 43.8% had post covid-19
complications, and those who had score >8, 45.5%
had post covid-19 complications.

Discussion:

In this study, we evaluated the chest X-Ray findings
in covid-19 infected patients who were RT-PCR
positive. Chest radiographs may be normal in early/

Table VIII

Brixia_Categor * Any Complication Crosstabulation

Any Complication Total p-

Yes No Unknown Death after value
 discharge

Brixia_ Brixia score:1-3 Count 7 9 0 0 16

Categor % withinBrixia_Categor 43.8% 56.3% 0.0% 0.0% 100.0%

Brixia score:4-8 Count 19 28 1 1 49

% withinBrixia_Categor 38.8% 57.1% 2.0% 2.0% 100.0%

Brixia score: >8 Count 20 22 0 2 44

% withinBrixia_Categor 45.5% 50.0% 0.0% 4.5% 100.0% 0.44

Normal X-Ray Count 73 93 2 0 168

finding % within Brixia_Categor 43.5% 55.4% 1.2% 0.0% 100.0%

Total Count 119 152 3 3 277

% withinBrixia_Categor 43.0% 54.9% 1.1% 1.1% 100.0%

mild disease due to long incubation of covid-19(12
days) and tend to peak 10-12 days after the onset of
clinical symptoms.22 In a study of COVID-19 cases
requiring hospitalization, 69% had an abnormal chest
radiograph at the initial time of admission and 80%
had radiographic abnormalities sometime during
hospitalization.6 Another study shows that up to 18%
demonstrate normal chest radiographs when mild or
early in the disease course, but this decreases to 3%
in severe disease.9,10 Some study shows that chest
X-Ray sensitivity for COVID-19 related lung
shadowing of 25 to 69 percent.23,24 The sensitivity of
the chest X-ray positivity was 69 percent.25 Our study
shows 39.36% had positive findings for covid-19 on
chest radiographs. A case series in China reported
that a subset of two of five (40%) patients had normal
chest radiographs.26Using the database of a large UC
network in New York/New Jersey, researchers
identified 718 patients with confirmed COVID-19
between March 9 and 24, 2020- the period during which
greater NYC was the virus epicenter and their
analysis found that 58.3% of the CXRs were
normal, 89% either normal or only mildly abnormal
despite symptoms at presentation severe enough to
warrant CXR the UC setting.So, a normal chest X-
ray does not exclude covid-19 pneumonia in
symptomatic patients.

A study shows frequent involvement of bilateral lower
zone consolidation, which peaked at 10–12 days from
symptom onset.17 A quantitative meta-analysis
covering 2847 patients in China and Australia, and a
multinational descriptive analysis of 39 case report
articles summarizing 127 patients, found that covid-
19 pneumonia changes are mostly bilateral on chest
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radiographs (72.9%, 95% confidence interval 58.6 to
87.1).A small case series in Korea showed that bilateral
lung involvement is most common(72%) and unilateral
(25%).27,28 Our study shows, 94.5% had bilateral
involvement and 5.5% had unilateral involvement.
Using the database of a large UC network in New York/
New Jersey, researchers identified 718 patients with
confirmed COVID-19 between March 9 and 24, 2020-
the period during which shows abnormalities were in
the lower lobe in 215 (33.8%), bilateral in 133 (20.9%),
and multifocal in 154 (24.2%).A small case series in
Korea showed that 80% of radiographical changes were
found peripherally.28 ground glass (68.5%).27The
appearance of nodules, pneumothorax, or pleural
effusion (1-3%). A retrospective case series of 64
patients hospitalized with covid-19 infection in Hong
Kong found that chest radiograph changes are often
peripheral (41%) and lower zone (50%) in
distribution.30 Our study shows that 11.9% had both
mid & lower zones, 6.1% had all zones involvement
and 5.8% had both lower zones involvement.Another
study shows the most common changes in the lung
include consolidation, ground-glass opacity, and
nodular shadowing.29 Our study also found that the
most common radiological opacity were consolidations
(43.11%)(mostly multifocal consolidations) and covid-
19 pneumonitis(36.69%), 4.59% had pleural effusion,
0.9% had a pneumothorax. Another study shows that
the distribution is most often bilateral, peripheral, and
lower zone predominant.9,6 In contrast to parenchymal
abnormalities, pleural effusion is rare (3%).6Some
study shows that findings at chest radiography in
patients with coronavirus disease 2019 frequently
showed bilateral lower zone consolidation.17

A study in a corona filtration center, Benazir Bhutto
Hospital Rawalpindi, based on CXR classification of
British Society of Thoracic Imaging (BSTI) shows
COVID-19 CXRs generally manifested a spectrum of
pure ground-glass, mixed ground-glass opacities to
consolidation in bilateral peripheral middle and lower
lung zones. A quantitative meta-analysis covering 2847
patients in China and Australia, and a multinational
descriptive analysis of 39 case report articles
summarizing 127 patients, found that ground-glass
opacity in 68.5% of cases (95% CI 51.8 to 85.2)27. In a
study among 79 patients with classic/probable COVID-
19 CXR findings, 71 (89.8%) had bilateral
consolidation/ground glass haze, 72 (91.1%) had
peripheral lung involvement while 66 (83.5%) had
middle and lower zone involvement.12Using the
database of a large UC network in New York/New
Jersey, researchers identified 718 patients with
confirmed COVID-19 between March 9 and 24, 2020-
the period during which greater NYC was the virus
epicenter show that of the 265 cases (41.7%) read as
abnormal, 195 were classified as mild, 65 as moderate,
and 5 as severe diseases. In our study, we assessed
radiological severity by Spo2 &Brixia score and
correlate with clinical findings and outcome. Brixia
scores were ranged from 0 to 18. This study showed
that there is a significant relationship between age
and Brixia score (p-value 0.000 and R square 0.27).
Total 5.8% (16)patients had Brixia score less than 4,
17.7% (47) patients had Brixia score 4-8, 15.9% (44)
patients had Brixia score more than 8, and 60.6% (168)
patients had normal X-Ray findings (Brixia score 0).

Fig-A: Brixia score- 4 Fig-B: Brixia score- 13

Fig. (A& B): Chest X-Ray findings in COVID-19 infected patients
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An Egyptian Journal of Radiology and Nuclear

Medicine volume 51 shows that the outcome of

COVID-19 disease was significantly related to the

age, sex, and TSS of the patients. Male patients

showed a significantly higher mortality rate as

compared to female patients (P value 0.025). Also,

the mortality rate was higher in patients older than

40 years, especially with higher TSS. Radiographic

findings are very good predictors for assessing the

course of COVID-19 disease and it could be used as

long-term consequences monitoring.31 Our study

showed mortality was related to sex, age, and higher

Brixia score. 1.1% of male patients were death but

no female patient was dead among the study subjects.

Limitations:

Study limitations include its retrospective and
observational nature. Additionally, only a single CXR
was obtained for each patient at different times of
clinical presentation, it is impossible to know whether
patients with normal films at the time of imaging
developed radiographic findings later in their illness.
Although chest x-ray (CXR) is considered not sensitive
for the detection of pulmonary involvement in early-
stage disease.

Conclusion:

This study reveals bilateral lungs involvement and
multifocal consolidations are the most common
patterns of X-ray findings, and clinical severity is
associated with a higher Brixia score, male sex,
increasing age, and presence of comorbidities.This
will enhance our clinician’s understanding of CXR
findings in suspected COVID 19 patients because of
their availability and ease of decontamination, and
delayed serological results.
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Abstract:

Background: COVID-19 vaccines have a high rate of success in averting hospitalization and

mortality. However, COVID-19 infection is still being detected among immunized patients, although

with blunted severity. This study aimed to compare the severity and outcome of COVID-19 among

immunized versus non-immunized individuals. Methods: This cross-sectional study was conducted

over 179 COVID-19 patients in Popular Medical College Hospital, Dhaka. All the methods in the

present study were carried out following the ethical guidelines of the 1975 Declaration of Helsinki.

Data were collected from both hospital record and direct interview. Data were recorded in separated

case record form and analyzed by STATA version 14. Results: Mean age of the study patients was

55.42±14.20 (SD) years wherein maximum were male (61.5%). Fever (88.8%), cough (81.6%), dyspnea

(47.5%) and sore throat (30.2%) were most common symptoms. Maximum patients werehypertensive

(60.9%) and diabetic (58.7%). About 35.8% of patients had mild severity, while 27.9% had moderate,

23.4% had severe, and 12.8% had critical stage. Maximum patients (n=122, 68.2%) were non-

vaccinated and rest (n=57, 31.8%) had received 1st dose of vaccine.  Vaccinated patients had

significantly higher frequency of having mild COVID-19 (57.9% vs 31.1%, p<0.001) and getting

discharge with full recovery (94.7% vs 76.2%, p=0.003) compared to non-vaccinated patients.

Moreover, non-vaccinated patients were more prone to develop critical clinical syndrome (10.6% vs

1.8%, p=0.039) and had died or referred to higher center (11.4% vs 1.8%, p=0.029) than vaccinated

individuals. Conclusion: COVID-19 vaccination was significantly associated with mild severity

and lower rate of adverse outcome.
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Introduction:

Since the beginning of COVID-19 infections, and its
proclamation as a pandemic on March 11, 2020, the
total 5,84,395 cases have been confirmed and 8,797
deaths have been recorded in Bangladesh, as of March
25, 2021.1 The infection rate and death toll had gradually
climbed since the last week of March 2021, indicating
the onset of the second wave of COVID-19.2The sudden
surge of cases might be caused by the newly identified
SARS-CoV-2 double mutant Delta variant (B.1.617.2),
which was wreaking havoc in India, UK, and other
countries around the globe in recent months.3

The main strategy to combat the COVID-19 infection
is to stop the transmission in the community with
preventive measures. Maintaining health protocols
like frequent washing of hands, wearing a mask,
maintaining social distance remains the main
preventive attitude towards this disease. Yet, the
vaccine has no alternative to mitigate the current
pandemic situation.Worldwide, it is being taken
seriously and responded to this rapidly for the
development of vaccines against SARS-CoV-2, which
have led to an unprecedented number of candidate
vaccines starting clinical trials during
2020.4Bangladesh received the Oxford AstraZeneca
vaccine from Serum Institute of India, and started
the mass vaccination program on 7 February 2021,
with a focus primarily on high-risk groups such as
the elderly, those with comorbidities, or front-line
workers. Till March 25, 2021, total51,39,456 people
had received at least one dose of vaccine.5

Unfortunately, several studies have reported the
development of COVID-19 despite prior full vaccination
throughout the world.6Moreover, the delta version was
shown to reduce the effectiveness of Oxford-
AstraZeneca vaccinations by 6.2 times when compared
to the alpha variant.7 However, evaluations of COVID-
19 vaccines have primarily focused on prevention of
symptomatic infection and hospitalizations till date
8–11, though effectiveness against progression of
COVID-19 severity following breakthrough infection,
must be taken into account when interpreting the
protective benefits of COVID-19 vaccinations.12 SARS-
CoV-2 infection in vaccinatedpersons is expected to
triggermemory antibody and cellular responses owing
to prior vaccination; these immune responses
couldmitigate disease progression, possibly-
preventinglife-threateningorgan failure and death.13

Surprisingly, there is still paucity of data regarding
the association of prior vaccination and clinical
outcome ofCOVID-19. Hence, this study was
conducted to compare the disease severity and in-
hospital outcome of COVID-19 among immunized
versus non-immunized individuals.

Methods:

Descriptive observational study was performed in the
COVID dedicated isolation wards/ cabins/ICU of

Popular Medical College Hospital, a tertiary care
center located in Dhaka, Bangladesh. The study data
were collected between 1st April to 30th May 2021.All
admitted COVID-19 patients diagnosed by reverse
transcription polymerase chain reaction (RT-PCR)
positivity were approached for this study. Patients
who were not willing to include and had incomplete
data were excluded from the study. Finally, a total of
179 patients were enrolled for data analysis. Data
were collected from direct interview. A detailed history
of clinical presentations, physical examinations, co-
morbidities, along with relevant investigations was
also collected. Details ofCOVID-19 vaccination,
including dates and location, vaccine product were
ascertained. The severity assessment and
management of the COVID-19 was done as per
updated national guideline on clinical management
of COVID-19.14Patients were treated by the respective
doctors of isolation wards/ cabins/ICU without any
interference by the study physician for study purpose.
The patients were followed up daily until discharge
(with full recovery or on risk bond) and death. Adverse
events were defined as death or referred to higher
center due to disease deterioration. Study variables
were demographic (age, gender, occupation, contact
history, smoking history), clinical profile (symptom
duration, clinical symptoms and comorbidities like
hypertension, diabetes mellitus, obesity, asthma,
chronic obstructive pulmonary disease, cardiac
disease and renal disease), COVID-19 vaccination
history, disease severity (mild, moderate, severe and
critical) and in-hospital outcome (discharge with full
recovery, referred to higher center, discharge on risk
bond and death. The quality of the data was ensured
by properly designing the tool and the questionnaire
was pre-tested in randomly selected 20 cases before
actual data collection, and some minor modifications
were made accordingly. The principal investigator
throughout the data collection process was in close
contact and under close supervision. Data was
collected in separated case record form. After
collection of all the required data, data were checked,
verified for consistency and entered into the STATA
version 14. Association of vaccination status with
disease severity and outcome was assessed by
applying chi-square test taking a level of significance
of <0.05 [Table-IV].

Results:

The average age of study population was 55.42±14.20
(SD) years wherein maximum (40.2%) were >60 years
of age. Male was the predominant gender (61.5%) with
a male:female ratio 1.6:1. Fifty-six (31.3%) patients
had positive contact history with COVID-19 patients
within last 14 days .Almost 1/3rd patients (n=57,
31.8%) had received at least one dose of vaccine and
rest 122 (78.2%) patients were non-vaccinated.
[Table-1]
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Table-I

Socio-demographic profile of study population. (n=179)

Variables n (%)

Mean±SD

Age (in years)

21-30 10 (5.6)

31-40 19 (12.8)

41-50 30 (17.3)

51-60 46 (24.0)

>60 74 (40.2)

Mean±SD 55.42±14.20

Gender

Male 110 (61.5)

Female 69 (38.5)

Occupation

Business 58 (32.4)

Service holder 8 (4.5)

Doctor 2 (1.1)

Not employed 45 (25.1)

House wife 66 (36.9)

Positive smoking history 12 (6.7)

Positive COVID-19 contact history 56 (31.3)

within last 14 days

Vaccinated status

Vaccinated (1st dose) 57 (31.8)

Non-vaccinated 122 (68.2)

SD= Standard deviation

Maximum study patients (51.4%) admitted within

5 days of symptoms onset. The most common

symptoms were fever (88.8%), cough (81.6%),

dyspnea (47.5%) and sore throat (30.2%). Of all

comorbidities, hypertension was on top (60.9%)

followed by diabetes mellitus (58.7%), bronchial

asthma (15.1%), chronic heart disease (8.9%),

chronic kidney disease (7.3%) and chronic

obstructive pulmonary disease (1.1%). Maximum

study patients had mild COVID-19 illness (35.8%),

while 27.9% had moderate, 23.4% had severe and

12.8% had critical clinical syndrome. [Table-II]

Majority COVID-19 patients were discharged with full

recovery (n=149, 83.2%). Fifteen patients (8.4%) had

adverse outcome, wherein 7 patients were referred

to higher center and 8 patients had been expired.

[Table-III]

Table-II

Disease profile of the study patients. (n=179)

Variables n (%)

Day of admission after symptom onset

1-5 days 92 (51.4)

6-10 days 73 (40.8)

>10 days 14 (7.9)

Clinical symptoms*

Fever 159 (88.8)

Cough 146 (81.6)

Dyspnea 85 (47.5)

Sore throat 54 (30.2)

Diarrhoea 25 (14.0)

Fatigue 21 (11.2)

Altered taste 21 (11.2)

Chest pain 17 (9.5)

Headache 13 (7.3)

Vomiting 11 (6.1)

Conjunctivitis 11 (6.1)

Anorexia 10 (5.6)

Confusion 10 (5.6)

Nasal congestion 3 (1.7)

Co-morbidities*

DM 105 (58.7)

HTN 109 (60.9)

Bronchial asthma 27 (15.1)

COPD 2 (1.1)

CHD 16 (8.9)

CKD 13 (7.3)

Clinical severity

Mild 64 (35.8)

Moderate 50 (27.9)

Severe 42 (23.4)

Critical 23 (12.8)

*multiple response

DM= Diabetes mellitus, HTN=Hypertension, COPD=
Chronic obstructive pulmonary disease, CHD= Chronic
heart diseases, CKD= Chronic kidney disease

Table-III

In-hospital outcome of COVID-19 patients. (n=179)

In-hospital outcome n (%)

Discharge

Discharged with full recovery 149 (83.2)

Discharge on risk bond 15 (7.8)
Adverse events

Reference to higher center 7 (3.9)

Death 8 (4.5)
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When compared to non-vaccinated patients,
vaccinated patients had a significantly higher rate of
mildseverity (57.9% vs 31.1%, p<0.001) and discharge
with full recovery (94.7% vs 76.2%, p=0.003).
Furthermore, non-vaccinated patients were more
likely to develop critical clinical syndrome (10.6% vs
1.8%, p=0.039) and to die or be referred to a higher
center (11.4% vs 1.8%, p=0.029) than vaccinated
patients. [Table-IV]

Discussion:

Coronavirus disease 2019 (COVID-19) can present
with a variety of symptoms. The severity of the
disease may be associated with several factors.15

Clinical trials of COVID-19 vaccines currently
authorized for emergency use in the United States
(Pfizer-BioNTech, Moderna, and Janssen-Johnson &
Johnson) indicate that these vaccines have high
efficacy against symptomatic disease, including
moderate to severe illness.16 In the recently
encountered second wave of COVID-19 from the last
week of March 2021, we observed that people coming
to the hospital as a case of Covid-19 even after getting
the first shot of vaccination. Hence, this study was
designed to compare the clinical outcome of COVID-
19 among vaccinated (1st dose) and non-vaccinated
hospitalized patients.

In this study, out of 179 COVID-19 patients, almost
1/3rd (n=57) patients were vaccinated (1st dose). This
high rate is plausible as mass vaccination program
started in Bangladesh on 7 February, less than two
months earlier from our study period. Hence,
maximum study patients hospitalized within less
than 21 days of their vaccination. Studies proposed
that during the first two to three weeks after the

first dose of vaccination, efficacy is much lower than
afterwards, as spike immunoglobulins G (IgG) begin
to appear around this period.17 Besides, vaccine
efficacy may be attenuated by antigen mutation (12),
and it was during the study period that new variants
(Delta variant) – possibly with antigen mutation –
started to appear worldwide.18

This study found that vaccination has significant
association with COVID-19 severity as vaccinated
patients had significantly higher frequency of having
mild disease, while non-vaccinated patients were

more prone to develop critical clinical syndrome.

Previous studies also illustrated that vaccinated
individuals experienced a less severe form of the

COVID-19 infection and less frequent

hospitalization.1911182021 In addition, a prospective
cohort study by Thompson et al. concluded that

COVID-19 vaccinated cases suffer lower duration of

illness, and have lower risk of febrile symptoms.8

The mechanism, however; by which partial

immunization attenuates the disease remains mostly

unknown. This is possibly achieved through the
vaccines’ ability to produce immunological memory

responses, that hasten the removal of infected cells,

while reducing viral replication.22 Indeed, several
other studies also reported that influenza vaccination

can lower COVID-19 severity. 23–25

Our study also revealed that vaccinated patients had
significantly lower rate of adverse outcome (death or

disease deterioration to refer in higher center).

Besides, vaccinated individuals had higher frequency
of getting discharge with full recovery compared to
non-vaccinated patients. These results are also in
accordance with the previous studies 201826,27 Similar

Table-IV

Association of clinical severity and in-hospital outcome of COVID-19 with vaccination status. (n=179)

Clinical outcome                                             Vaccination Status p-

Vaccinated (n=57) Non-vaccinated (n=122) value
n (%) n (%)

Clinical severity

Mild 33 (57.9) 38 (31.1) <0.001

Moderate 11 (19.2) 39 (31.9) 0.078

Severe 12 (19.3) 32 (26.2) 0.454

Critical 1 (1.8) 13 (10.6) 0.039

In-hospital outcome

Discharged with full recovery 54 (94.7) 93 (76.2) 0.003

Adverse events 1 (1.8) 14 (11.4) 0.029

p-value was determined by Pearson chi-square test. p-value<0.05 was considered as significant.
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to our research design, Mhawish et al. observed that
at least one dose of immunization lowers the adjusted
odds of in-hospital mortality by 55%.18

The main baseline characteristics of our study were
in accordance with studies from previous COVID-19
waves, as maximum study patients were older aged
28–32,male 33–35, hypertensive and diabetic36–38.

However, our study suffers numerous limitations. This
was an observational study lacking the advantages
of randomization. The sample size is relatively small
and may have affected the power of the study. This
was a single center study, reflecting the management
of only one hospital. Also data on variants and impact
on disease severity is lacking. And finally, our
analysis lacks subdivision of immunized patients by

duration since vaccination, which could have produced

more informative results.On the other hand, the

strengths of our work include the novelty of the topic,

and identification of the under-reported problem

pertinent to the population subjected to vaccination.

Conclusion:

In our study, the majority of COVID-19 patients were
non-immunized, older aged, male, hypertensive and
diabetic. Receiving at least one dose of immunization
significantly decreases severity of the disease.
Furthermore, at least one dose of immunization is

significantly associated with lower adverse in-hospital
outcome. Policy makers and clinicians may need to
take the immunization status in consideration during
management of COVID-19 patients.
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Abstract:

Intracranial hemorrhage is a rare but fatal complication in methanol poisoning. We report a case of large
bilateral basal ganglia hematoma in a 29-years old man with methanol poisoning. He drank alcohol, and
was admitted to a tertiary level hospital 6 hours post-ingestion for depressed mental status, lower blood
pressure, and high anion gap metabolic acidosis. After fourteen days of methanol exposure, he suddenly
developed left sided weakness with one episode of seizure attack. MRI of brain was carried out and
showed large intracerebral bleed basal ganglia, specially putaminal and brain edema with midline shift.
The uncommon presentation of methanol poisoning is highlighted in this case report.
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Introduction:

Methanol tastes similar to ethanol and has a

colorless, volatile, very toxic alcohol odor at room
temperature. It is also easily soluble in water and
bodily fluids.1 It is found in a variety of commercial
paint thinners, gasoline anti-freeze, windshield
products, organic solvents, shellac varnish, washer
fluid, photocopying fluids, perfumes, and in some eau
de cologne.2 Methanol is mainly metabolized in the
liver and can be converted to formaldehyde with the
participation of alcohol dehydrogenase. Formaldehyde
dehydrogenase converts formaldehyde, which has a
half-life of 1-2 minutes, into formic acid rather
quickly. The half-life of formic acid in the human body
is 20 hours, and it ultimately breaks down to CO2
and water.3 A small amount of between 50 and 100
ml results in permanent blindness and severe
neurological dysfunction leads to death.4 More than

half of methanol related morbidity and mortality is
classified as accidental and therefore preventable. It
can occasionally be brought on by the fraudulent
adulteration of wine or other alcoholic drinks.
Especially when there is a restriction on ethanol, it
is widely used as an alcohol substitute (wartime or
prohibition). When consumed, it results in high anion
gap metabolic acidosis, which produces formic and
lactic acids, as well as central nervous system
disturbances as drowsiness, intoxication,
obtundation, seizure, and coma. Selective toxicity of
the optic nerve and basal ganglia are well-known
features.5 Intracranial hemorrhages, such as
putaminal hemorrhages and subcortical necrosis, are
among the consequences that are uncommon, have
an unclear etiology, and have been linked to high
mortality rates.6 We report a rare case of late
intracranial hemorrhage following methanol poisoning.
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Case report:

A 29 years old day labourer male addicted with illicit
drugs was taken by his colleague to the emergency
department of a tertiary level hospital with the
complaints of breathlessness, feeling of discomfort
followed by unconsciousness following ingestion of
alcohol in around 500 ml the previous night with his
peers. The symptoms occur about 6 hours after
consumption of alcohol. Additionally he had also
history of low urine output which started on the day
of admission. He had no history of cardiovascular
risk factors, no blood disorders, no thrombolytic
drugs and no history of Autosomal dominant
polycystic kidney disease (ADPKD) or Subarachnoid
hemorrhage (SAH). He had a history of taking
alcohol for last 6 years. On examination his Blood
pressure was 100/70, pulse -  110/min,
temperature -98 F, respiratory rate-25/min GCS
was 8, bilateral dilated pupil, sluggish reacting to
light and planter bilateral extensor and rhonchi
presented al l  over the lung f ie ld.  Fundus
examination revealed oedematous optic disk with
dilated peripapillary vessels. His conditions were
gradually deteriorated and shifted to the ICU. On
investigation showed polymorphonuclear
leukocytocysis, random blood sugar was 12.0mmol/
L, serum creatinine -2.8mg/dl, Blood urea 56mg/

dl , HbA1C-6.3, His blood gas analysis showed
severe metabol ic acidosis (Ph6.78-7.12),
PCO2(20.1-12.0),HCO3(3.0-4.4 mmol/L), serum
electrolytes showed Na+ 122mmol/L and K+5.4
mmo/L. With these investigations patient was
diagnosed as a case high anion gap metabolic
acidosis with acute kidney injury (AKI) with
electrolytes imbalance (Na+¯, K+). The patient
was treated in ICU.  With a presumed diagnosis of
methanol poisoning as history of alcohol intake
with visual disturbances with high anionic
metabolic acidosis, he patient was started on
intravenous sodium bicarbonate to correct
acidosis. Ethanol was added to block formic acid
production, while 2 units hemodialysis session
without heparin was initiated to help correct the
severe acidosis and eliminate both ethanol and
its metabolites - formic acid. Follow-up arterial
blood gases showed improvement of acidosis.
Shortly after admission to Intensive Care Unit,
he became hypotensive, fluid boluses given and
vasopressor started.  He remained in ICU for 7
days and his conditions were improved and
discharged from hospital.

After 2 weeks he suddenly developed left sided
weakness with one episode of seizure attack for
which he was taken tertiary hospital. A CT scan of
brain (Figure: 1) was done and diagnosed as a case
of hemorrhagic stroke in bilateral basal ganglia
(putamen, right > left) with slight midline shift to
the left. MRI of brain shows (Figure: 2) that
bilateral early subacute hemorrhage in the basal
ganglia (putamen). Coagulation screening of
patient Prothrombin time, INR, Protein C and
Protein S levels were within normal range. Our
patient was managed conservatively and survived
with neurological  sequelae with left  s ided
hemiparesis (MRC grade 4/5 (Upper limb) and 2/5
(lower limb) and discharged from hospital from

after 2 weeks with advised physiotherapy.
Fig.-1: Computed tomography brain showing cerebral
bleed in the basal ganglia; putamen (right>left) with midline
shift.

Fig.-2: MRI of brain shows bilateral  early subacute hematoma (right>left)  which demonstrates   hyperintense in T1WI
(A), hypointense T2WI (B), hypointense in FLAIR(C) and hypointense in GRE (D).
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Discussion:

Bilateral putaminal hemorrhage, necrosis, and a late
presentation of methanol intoxication were present
in our patient. In addition to those findings,
subcortical white matter involvement was discovered
that the most prevalent anomaly of methanol toxicity
in brain imaging connected to peripheral
enhancement 7. Toxic metabolites of methanol,
formic acid, and neuronal cells may directly cause
harm to the basal ganglia 8. It is unclear, although
the Putamen’s high metabolic demand or its
microvascular structure may be involved 8.9. The
Putamen is the primary location for intracerebral
hemorrhage (ICH), which accounts for around 45% of
all ICH cases 10. In the setting of methanol
intoxication, hypoxia and acidosis may also be
contributing factors 4. Additionally, several elements
including anoxia, acidosis, electrolyte imbalances,
and coagulopathies may be responsible for this fatal
consequence. Certain researchers have linked
putaminal hemorrhage to the administration of

heparin during hemodialysis 9, 11. Similar to how our

patient’s putaminal damages manifested after 2
weeks of hemodialysis and a brief period of symptom

relief.  A recent study showed that those chronic

dialysis users have a 10.7 relative risk of cerebral
hemorrhage compared to the general population’s 12.

Heparin is the main anticoagulant agent used in

hemodialysis and may cause ICH in addition to
vascular alterations in the course of chronic renal

disease. We propose that the anticoagulant

techniques utilized in dialysis may be responsible
for early CNS hemorrhage after a session. Usually,

the prognosis is terrible with high mortality in basal

ganglia hemorrhage related to severe methanol
poisoning, and even autopsy case was reported 13.
Some other rare cases were published discussing the
mechanism inducing intra-cerebral hemorrhage 14,

15. However, because of the short half-life of heparin,
and exclude the other coagulopathy methanol
poisoning alone can cause delayed cerebral bleeding,
as was the case with our patient.

Conclusion:

We reported the clinical and radiological
manifestations of hemorrhagic stroke in day laborers
after illegal ingestion of methanol. Cerebral infarction
and hemorrhage are rare complications of methanol
poisoning, but should be considered when treating
such cases. Similarly, health care practitioners
should consider the potential intake of methanol by
young and middle-aged individuals who have had a
stroke in societies where alcohol consumption is
illegal.
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YOUNG BOY HAVING ENTERIC FEVER PASSED
THROUGH ICU DUE TO ACUTE RESPIRATORY
DISTRESS SYNDROME LUCKILY SURVIVED
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Abstract:

Being part of a developing world, most of our population suffers from various infectious diseases,

enteric fever is one of the commonest of all. A greater percentage of affected children and young
adults recover without any complications. As its initial symptoms are very benign, sometimes proper
treatment is delayed and that can lead to morbid situation. Our presented case is important to get
reported because here a young man was about to die due to one of the rarest respiratory complications
of enteric fever that very rapidly led to MODS. Fortunately, he survived for all the prompt clinical
judgements were taken in time.
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Introduction:

Enteric fever, a systemic infection caused
by Salmonella enteric serovar Typhi (S. typhi) and
Paratyphi (S. paratyphi), is a common cause of
morbidity and mortality in the developing world,
particularly in South and South East Asia. Highest
incidence has been documented in impoverished,
overcrowded areas where poor sanitation
infrastructure facilitates faeco-oral transmission1.
More than 27 million cases with 2,16,000 deaths of
enteric feveroccur annually worldwide with the
majority of disease burden being borne by children
and adolescents2. Children usually presents with
highgrade fever, coated tongue, nausea/vomiting,
diarrhea, constipation, hepatomegaly, splenomegaly,
abdominal distension, GI bleeding, anemia, and
neutrophilia. In adults’ predominantly nausea/
vomiting, thrombocytopenia and GI perforation.Among

culture–confirmed ambulatory enteric cases
hospitalization rate is up to 2–40%1. Acute respiratory
distress syndrome (ARDS) is a very rare complication
of enteric fever and has been recorded only a handful
of times. Here, we are presenting the case of a young
man suffering from enteric fever battled with this grave
complication.

Case report:

This 21-year-old university student initially presented
with gradually increasing high grade fever, consulted
with a local physician, started taking oral
Azithromycin, but didn’t improve. Within the first
week, fever followed a step-ladder pattern and
gradually increasing weakness pursued. On routine
check-up, CBC showed severe anemia and blood
culture report suggested growth of Salmonella typhi,
which was sensitive to all antibiotics. Afterwards, he



got admitted to a hospital at Gazipur and treatment
started with I/V Ceftriaxone 2g twice daily and he
received 2units of whole blood for severe anemia. On
query he replied that he had black soft stool for two
days.

Despite appropriate treatment, he was kept getting
worse. His febrile condition was unchanged with
abdominal pain, and melena. Furthermore, he
developed acute onset of severe respiratory distress
on 10th day of his illness. SpO2 lowered to 70% in
room air; needed 10L O2/min via face mask initially
and then switched to NRBM to maintain SpO2 above
95%. When SpO2 kept falling despite all these, he
got transferred to a tertiary care hospital in Dhaka
for ICU care.

AtPMCH ICU, his vitals showed temperature of
104.5°F, pulse 118/bpm, BP 140/80 mmHg, RR 37/
min; was severely anemic, mildly icteric and
edematous with just palpable spleen. SpO2- 93% with
15LO2/min via NRBM, andon auscultation of chest-
bilateral coarse crepitations were found. Immediate
portable chest x-ray was done [Figure-1].

He had been primarily diagnosed to have ARDS, based
on having culture positive enteric fever as the
precipitating illness, hypoxemia and typical chest x-
ray finding. PCWP was not measured. I/V
Corticosteroid, Frusemide and Ciprofloxacin were
added along with ongoing Ceftriaxone. His
oxygenation needed to be maintained with high flow
nasal cannula a with the maximum flow rate of 60L/
min.

His blood reports on admission showed severe
normocytic normochromic anemia, with slightly raised
reticulocyte count, S. bilirubin, LDH; altered LFT,
hypoalbuminemia and high level ofacute phase
reactants.

Both direct and indirect Coomb’s test and ANA was
negative that ruled out hemolysis or any autoimmune
cause for severe anemia. Stool OBT was positive. He

Fig.-1: Portable chest x-ray showing bilateral extensive
pulmonary infiltrates.

Hb Platelet TC WBC ESR SGPT SGOT S. Bilirubin S. Albumin

(g/dl) (/cmm) (/cmm) (mm/hr) (U/L) (U/L) (mg/dl) (g/dl)

T- 1.87

4.90 295,000 9.26k 67 105 83 I- 1.25 2.78

D- 0.62

Reticulocyte CRP NT-proBNP S. Procalcitonin D-dimer LDH

count (%) (mg/dl) (pg/ml) (ng/ml) (mcg/ml) (U/L)

3.57 206 3414.20 5.91 3.79 724

received another unit of whole blood transfusion in
ICU. Ultrasonogram of whole abdomen suggested mild
hepatosplenomegaly, bilateral pleural effusion and
ascites.ECG and Echocardiography were normal.
Sputum and throat swab were also sent for culture
but showed no growth.

On 12th day of illness, he became semiconscious
(GCS 11/15),no focal neurologic deficit was present
but started talking incoherently regarding the fear of
death, which responded well with I/V Haloperidol. At
this state, he finally diagnosed as a case of
“Complicated multi-drug resistant enteric fever with
MODS”. His total antibiotic regime had been switched
to I/V Meropenem 2g TDS, and I/V Teicoplanin.

Within the next 5days with this treatment protocol,
he got improved enough to be transferred to cabin
from ICU being fully conscious, afebrile and SpO2
maintained in room air.
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Fig.-2: Clear lung fields on repeat chest x-ray P/A view,

on discharge.

After getting discharged, his 2weeks follow-up visit
was uneventful and showed normal parameters of all
blood works.

Discussion:

Typhoid fever is an acute systemic illness in which
S. typhi get phagocytosed by RES in the small
intestine, multiplies and then re-enters the
bloodstream causing recurrence of bacteremia which
coincides with the manifestations directly related to
different organ involvement, local lesions to gut,
endotoxemia or allergic reaction, and to treatment.
But of the many respiratory complications, the ARD
Shas been documented very rarely, out of which all
have been reported to happen in young adults3.

The characteristic pulmonary endothelial damage in
ARDS usually requires the action of neutrophils, butit
can also occur without pulmonary neutrophil
infiltration, and in the setting of severe neutropenia-
which is a feature of enteric fever4. Early diuretic
therapy in ARDS in critically ill patients has better
clinical outcomes, but is not conclusively known to
have mortality benefit.

In 90% of patients, LFT is altered which returns to
normal values after recovering, in virtually all.
Endotoxemia is also present, which can be detected
by the limulus test. This endotoxin can impair bile
secretion, andthus may contribute to the
pathogenesis of hepatic dysfunction during typhoid
fever5.

Hematological changesare common that include
anemia, leucopenia, eosinopenia, thrombocytopenia,
sub-clinical disseminated intravascular coagulation,
and bleeding diathesis. The bone marrow study shows
myeloid maturation arrest, decreased number of
erythroblasts and megakaryocytes with increased
phagocytic activity of histiocytes6. If GI bleeding is
superimposed with reduced erythroblastosis, severe
anemia can ensue, which we have observed in this
case.

The neuropsychiatric manifestation of typhoid fever
is not that common but has wide ranges- delirium,
semi-coma, coma, meningism, meningitis,
convulsions, generalized myoclonus, deafness,
hemiplegia, infra-nuclear facial palsy, transient
parkinsonism, and generalized transient hyper/
hypotonicity. Out of all these, delirium is the most
common one7.

In most of the cases the diagnosis is made
empirically by clinical features, but culture and
sensitivity of blood or bone marrow is the gold
standard for diagnosing and providing treatment8.

The antibiotic sensitivity pattern is changing and drug
resistance is a burning issuethat is emerging with
indiscriminate use of antibiotics8.Changing patterns
of both MDR (resistant to all three traditional first–
line agents: Chloramphenicol; Ampicillin; and Co–
trimoxazole) and Fluoroquinoloneresistant strains
have been associated with reported changes in the
severity and clinical profile of enteric fever1.

Conclusion:

Our patient developed complications affecting major
systems [respiratory, GI, hepatobiliary, hematologic,
and neuropsychiatric within very short span of time;
despite being on culture-sensitive antibiotic coverage
with proper dose. The disease course here was erratic
and the treatment protocol of MDR enteric fever
favorably got him recovered. Having proper clinical
knowledge and the rightful implication of this- is
basically a life-saving tool in clinical practice; no
matter what the lab report says.

Abbreviations:

BP: Blood pressure.RR: Respiratory rate.LFT: Liver
function test.ICU: Intensive care unit.MDR: Multi
drug resistant,NRBM: Non re-breather mask,MODS:
Multi-organ dysfunction syndrome.ARDS: Acute
respiratory distress syndrome;PCWP: Pulmonary
capillary wedge pressure
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MELIOIDOSIS: A CASE OF MULTIPLE
SUBCUTANEOUS ABSCESSES WITH SEPSIS
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Abstract:

Melioidosis has lately expanded its endemic areas to encompass the Indian subcontinent, despite

being well-known in Southeast Asia and Northern Australia.Though cases have been reported

from Bangladesh, it might be a significantly underdiagnosed cause of infection & death in this

agricultural country. We report a case of melioidosis with multiple abscesses & fulminant sepsis in

a 55-year-old farmer diagnosed based on pus samples, which revealed gram-negative bacillus

Burkholderiapseudomallei.
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Introduction:

Melioidosis, commonly called ‘Whitmore’s Disease”,
is caused by the bacterium Burkholderiapseudomallei,
which can often be found in soil and surface water1.
Whitmore and Krishnaswami discovered this gram-
negative bacterium in Rangoon, Burma, in 1911, which
can be transmitted by inoculation, inhalation &
ingestion.2,4 People who work in the paddy field have
been reported to have a higher risk of melioidosis.2

The disease presents as a febrile illness with features
ranging from pneumonia, acute septicemia, septic
arthritis, and chronic infection leading to abscesses
in the deeper organs, such as lung, liver, kidney &
spleen. One of the presentations of melioidosis is

skin & soft tissue abscess in a study conducted on
melioidosis patients in Bangladesh3. Case fatality
ranges from 16 to 44% in endemic region‹)1Œ). Without
appropriate treatment, septicemia from melioidosis
can develop & is associated with a >90% mortality
rate.2 Lately, a modeling study predicted the burden
of melioidosis is about 17000 cases a year & 9500
deaths in Bangladesh in a year.3

Though the most common presentation of melioidosis
includespneumonia9, multiple soft tissue abscess is
a rather less common presentation of the disease.
However, being an agricultural country, skin and soft
tissue involvement with febrile episodes seems to
be the more pronounced presentation in our region.



Here, we report this case where a middle-aged,
diabetic man presented with multiple abscesses &
fulminant sepsis and was later diagnosed with
melioidosis.

Case  report:

A 55-year-old man presented to us having a fever &
multiple soft tissue abscesses for two months. The
fever was high grade, intermittent, and accompanied
by chills and rigor, relieved by sweating.Hewas not
coughing or experiencing any shortness of breath or
chest discomfort. He was anorexic and lost 14 kg
weight in 2 months.

He initially presented with acute febrile illness in
ChauddagramUpazila Health Complex (Cumilla),
where he was first diagnosed with diabetes
with poor glycaemic status, as evidenced by blood
sugar of 29mmol/l and HbA1C 14.3%. He has been
prescribed cefixime 400 BD for seven days with
insulin. After four days of staying there, he developed
joint pain, which first involved his right knee; then
the left wrist joint & left ankle; the joints were red,
swollen & tender. Joint pain was not associated with
morning stiffness or night pain but was so severe
that the patient could not walk. Later in the same
week, he noticed the development of soft tissue
swelling in the medial aspect of his right thigh& was
shifted to Cumilla Medical College Hospital for better
management.

After transfer to Cumilla Medical College, he also
developed an abscess over the left dorsum of the
hand. He was evaluated thoroughly with a synovial
fluid study, where the color was deep straw, slightly
hazy with a thick consistency. No macroscopic or
microscopic blood was mixed with the fluid (clot was
absent), and the cell count was 10×10³/µL (65%
polymorph) with no organism on staining or culture.

However, pus culture from the abscess showed growth
of Acinetobacter, which was sensitive to Meropenem.
The patient developed AKI on CKD, evident by raised
s. creatinine to 3.07 mg/dl in the following days. His
bilirubin was elevated to 4.1 mg/dl, ALP was 1078 U/
L, and Ferritin was 1200ng/ml. USG revealed poor
cortico-medullary differentiation of both kidneys. He
was shifted to Bangabandhu Sheikh Mujib Medical
University due to the deterioration of his condition.

On examination after admission, he was febrile
(temperature 104°F), Glasgow coma scale was 11.The
patient was moderatelyanemicwith bipedaledema,but
there was no facial puffiness orlymphadenopathy. His
right knee joint was swollen and tender. He had a
superficial abscess on his right thigh’s medial surface
& on the left dorsum of the hand (Figure 1). The patient
had an oral ulcer but no skin rash, uveitis, or signs
of endocarditis. Examination of the nervous system
revealed no additional abnormality.

Fig.-1: Soft tissue abscess was seen in the left hand

Fig.-2: Gram stain and culture of pus demonstrating characteristics of B. pseudomallei
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Pus analysis revealed plenty of pus cells with gram-
negative bacteria on methylene blue stain, which was
safety pin shaped. In addition, pus culture revealed
a metallic sheen indicative of B.pseudomallei, which
is resistant to aminoglycosides but sensitive to
Meropenem and Ceftazidime(Figure 02). Anti-sera and
a latex agglutination test were used to validate pus
culture. However, the blood culture did not reveal
any growth of bacteria.

Discussion:

Bukholderiapseudomallei, a saprophytic gram-
negative organism, causes melioidosis (an emerging
diseasein Bangladesh). The infection has an
incubation period of a maximum of 21 days and can
be acquired by inhalation, direct inoculation, or by
ingestion of contaminated soil or water 5. Melioidosis
commonly presents with pneumonia. Among
extrapulmonary manifestations of melioidosis include
internal abscess (lung, liver, spleen, brain, and
subcutaneous tissue), soft tissue abscess,
cutaneous infections, lymphadenitis, genitourinary
infections, encephalitis, septic arthritis,
osteomyelitis, and chronic granulomatous disease,
which can have acute (less than two months) or
chronic (more than two months) presentations7,8.
Diabetes, renal illness, thalassemia, excessive
alcohol consumption, chronic lung disease,
malignancies, steroid therapy, and tuberculosis are
common risk factors4,5.

Fifty-one reported cases were found from 1961 until
2017, among which cases have been reported from 16
out of 64 districts of Bangladesh3.Lately, a modeling
study predicted the burden of melioidosis is about
17000 cases a year & 9500 deaths in Bangladesh in a
year 3. Diabetes mellitus is the most typical risk
factor in one review article,followed by exposure
history to high-risk occupations like farming or
contaminated water1. Soft tissue abscess was the
usual presentation, along with pneumonia & septic
arthritis/ osteomyelitis in this region3.

The clinical presentation of the disease is widely
varied & definitive diagnosis requires a skilled
microbiological laboratory facility, making it
challenging to diagnose. Though pneumonia is the
most common presentation, there were no or
minimum respiratory complaints in our patient.
Instead, the presentation was with high-grade fever,
anorexia, and significant weight loss followed by
multiple joint pain and soft tissue abscess. Though
the patient was not diagnosed case of diabetes
mellitus, after his initial visit to the physician, he
was labeledwith type 2 diabetes with poor glycaemic
control, which is a risk factor for such infection.

Anotherrecognized risk factor was our patient being
a farmer. So, suspicion should be aroused in a febrile
patient with multiple abscesses in the apt
geographical area having a probable exposure history.

Identifying the organism requires a culture of the
organism from a specimen of blood, sputum, pus,
wound swab, or urine5,7. In our case, we found the
causative organism in both pus staining and culture.
Serological investigation might be needed in culture-
negative cases.

Management of the disease requires an intensive
phase of treatment for 2-3 weeks with IV antibiotics
(Ceftazidime or Carbapenems) and an eradication
phase for 3-6 months with oral Co-trimoxazole or
Doxycycline & Amoxicillin.7.In our case, we continued
management with IV Meropenem for two weeks, and
oral Linezolid as sepsis was suspected. After five days
of antibiotics, the patient started improving,
evidencedby his afebrile status and improvement in
his GCS.

His hemoglobinrose to 9.8 g/dlafter ten days with
one unit blood transfusion,and his erythrocyte
sedimentation rate fell to 42 mm in 1st hour. Infection
control was evident by normal WBC count andnear
normalinflammatory markers.Liver function tests
improved with 1.2 mg/dl bilirubin, SGPT 28 U/L, S.
ALP 197 U/L. Kidney function improved (serum
creatinine 1.78 mg/dl). After 18 days of treatment
intensively, the eradication phase was initiated with
Co-trimoxazole for three months with advicefor strict
glycaemic control.The patient’s follow-upvisits after
three months demonstrated outstanding clinicalas
well as a biochemical exemption.

We report this case since our patient presented with
multiple abscesses complicated with sepsis, a rather
unusual presentationmainly involving skin and soft
tissue and sparing lung involvement.As the definite
diagnosis requires isolation of etiological organism,
in our patient,the diagnosis was delayed due to a
lack of clinical suspicion & skilled laboratory support.
Though the management of melioidosis comprises
both intensive & eradication phases, the patient might
recover fully with appropriate treatment & follow-upas
our patient did6.

Bangladesh being the definite endemic for
melioidosis10, lack of awareness among both the
clinicians &microbiologists and poor microbiological
diagnostic infrastructure could lead to underreporting
of the disease in our country3.Furthermore,
considering the disease burden, both common and
uncommon presentations of the disease must be
thoroughly evaluated in high-risk patients with a
suitable clinical scenario.
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Abstract:

Landsteiner discovered ABO blood group system. It is most important for transfusion medicine.
Blood group A has several subtypes and most important are A1 and A2, upon which further groups
of A and AB have been classified as A1, A2 and A1B, A2B. Of individuals with A antigen, approximately
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Introduction:

ABO blood group was the first blood grouping system
discovered by Landsteiner. It includes different
genotypes and phenotypes of A, B and O antigens.
Two principal subgroup of blood group A are A1 and
A2. Subgroups of A can result in discrepancy in ABO
blood grouping.But haemolytic transfusion reactions
are.11A2B individuals can have anti A1 antibodies
which reacts at temperature below 25°C and do not
produce problem in transfusion.11 Reactivity of anti-
A1 at 37 °C can leads to haemolytic transfusion
reaction. As ABO discrepancy leads to haemolytic
transfusion reaction, hence it is necessary to include
anti A1 lectin in blood grouping Standard Operative

Procedure (SOP)

As the patient required immediate transfusion, he
was advised to transfuse antigen negative blood ie,
transfused with A2B, B or O group blood unit.

Case report:

A 25 year old female, known chronic kidney disease
was admitted in NIKDU,Dhaka with severe anaemia.
Her haemoglobin dropped to 4.5 gm/ dl, serum
creatinine was 6.2 gm/dl. Urgent blood demand was
placed and blood specimen for grouping andcross-
match was collected.

Initial forward and reversegrouping result revealedAB
and B and Rh typing revealed D positive. And
compatibility testwith three units of AB, RhD positive
blood at room temperature and at 37°C were
incompatible. Compatibility test by Indirect Coombs



Test (ICT) at 37°C with anti human globulin (AHG)

was also incompatible. The blood group of the patient

was repeated with ‘washed RBC’ by tube method. Both

forward and reverse  grouping were done  and same

result noted. Results were confirmed

bothmacroscopically  and microscopically.As there was

no anti A1 lectin in our centre,the sample sent to

referrence laboratory of BSMMU, Dhaka.The blood

group of the patient was repeated with ‘washed RBC’

by tube method. Both forward and reversegrouping

were undertaken .For forward grouping anti A1 lectin

was also taken. Blood group reaction was confirmed

macroscopically and microscopically (Table:1). For

reverse grouping A1 cells, O cells and A2 cells were

taken.  Indirect Coombs test at 37°C revealed

agglutination due to patients anti A1. After evaluating

the all redults the blood group of patient was

confirmed as A2B with anti A1 antibodies and RhD

positive.The thermal amplitude of anti-A1 antibodies

was determined by keeping the test tubes at 4°C,

22°C, and 37°C. Next step was the compatibility test

for transfusion of safe blood.Patient was asked for

family screening, but they failed. Due to non-

availability of A2B group blood unit, compatibility test

with two units each of O Rh positive and B Rh positive

was undertaken. Blood group O units had minor match

problems as expected due to donor anti B, however,

both B group blood units were found compatible. A

decision to transfuse Bor O units was taken. In total

Table-I

Results of blood grouping of patient

Grouping Forward Grouping Reverse Grouping

Test reagents Anti A Anti A1 Anti B Anti AB Anti D A1 Cells A2 Cells B Cells O Cells

Test Result + - + + + +   -  - -

. +  agglutination.   – no agglutination

Table II

Results of compatibility tests with several blood donor units

Donor Units                  Major Compatibility Test                             Minor Compatibility Test

Saline- RT ICT-370C Saline-RT ICT-370C

A1B RhD+ + + N N

O Rh D+ N N + +

B RhD+ N N N N

ICT- Indirect Coomb’s Test. RT- Room temperature, N-Negative/Not agglutinated (compatible)

4, 2 and 2 units of A1B, O and B Rh positive group

blood units respectively were subjected for

compatibility test. Result of compatibility test is

presented in (Table:2) .B group units had two types

of compatibility results due to absence and presence

of anti A2 which was confirmed by using A1 and

A2 cells.

Table III

Antigen and antibody of ABO system

Blood Group Antigen Antibody

A A B

B B A

AB AB No A  or B

O No A  or B A , B

Table IV

Antigen and antibody of subgroup A 1

Subgroup Antigen Antibody

A1 A1 Anti B

A2 A2 Anti A1

A1B A1B None

A2B A2B AntiA1

BJM Vol. 33 No. 3 A Case of Blood Group A2B with Anti A1 Antibody Reactive at 37°C

313



Discussion:

Landsteiner’s ABO system of blood groups is most
important for transfusion medicine.  Major ABO blood
group antigens are A, B, AB and O. A2 and A2B are
rare subtypes of ABO blood group system. Other less
prevalent subtypes of A include A3, Ax, Aend, Ay and
Ael. Differences between A1 and A2 are quantitative
as well as qualitative. Qualitative difference of A1 and
A2 lies in their chemical structures. Individuals with
A phenotype express Aa, Ab, Ac and Ad determinants
while A2 have only Aa and Ab antigenic determinants.
Absence of Ac and Ad is assumed to be a cause of
development of anti-A1 in A2 and A2B individuals.1,2,3

Usually anti-A1 exist as naturally occurring IgM with
a thermal amplitude of less than 25°C. However,
cases of anti-A1 reacting at 37°C have also been
reported in the literature.4,5 Anti-A1 is important as
it is one of the causes of ABO discrepancies, it can
develop hemolytic transfusion reaction and its clinical
manifestations have also been reported in
hemopoietic stem cell and organ transplantation.6,7

About 0.4% of A2 and 25% of A2B have anti A1
antibodies.8

A1 and A2 are distinguished by the reactivity of lectin
i.e., anti-A1 which occurs as a cold agglutinin and
exclusively agglutinates A1 cells. About 0.4% A2 and
25% of A2B subgroups possess anti-A1. These
antibodies become clinically significant if they react
at 37°C destroying A1 cells. 9

Approximately, 20% of individuals having A antigen
in blood belong to A2 and thus, forming either A2 or

A1 A2  

Testing A2 plasma or serum with A1 red cells

 

Blood grouping of samples

 
 

Testing of A and AB blood samples with Anti A1 lectin 

 

Reaction with Anti A1  No reaction with Anti A1  

No reaction                              Reaction

Anti A1 present in plasma or serum 

Testing plasma or serum with A1 red cells at 40C,220C and 370C 

Reaction at 37C
0

                                    Reactio n at 40C,220C  not at 370C 

Clinically significant                        Clinically not significant  

A2B subgroups while rest80% belong to A1, so as to
form either A1 or A1B subgroups.10,11 Subgroups of A
antigen weaker than A2 are not frequent. 9

For blood groups positive for A antigen, i.e., group A
and AB, further testing with anti-A1 lectin was
conducted .12 The individuals were hence, classified
under sub-blood groups containing A1 or A2. 

In a study done on the Muslim population of UP by
Hussain R et al., the prevalence of A1 and A1B was
26.52% and 19.34% and A2 and A2B was 2.90% and
1.24% respectively .13 Their study was similar to a
study done by Ara G et al., in which prevalence of A1,
A1B, A2 and A2B was 24.64%, 20.21% 3.97% and
1.60% respectively .14 A study by Chaitanya Kumar
IS et al., concluded that prevalence of A2 and A2B is
0.85% and 1.21% respectively .15 In a study done by
Sharma DC et al., in which A2 and A2B were found to
be 8% and 8.6% respectively.16

One study has reported a case of IgG anti-
A1.11 Similarly, two other studies have shown
hemolytic transfusion reaction due to anti-
A1.17,18 Development of anti-A1 antibodies after
allogeneic stem cell transplantation and organ
transplantation has also been reported.19

It has been reported that individuals with A2B
phenotype are more prone to develop anti-A1 as
compared to A2. This could be explained on the basis
of two observations. Firstly, individuals with A2B have
a smaller number of A antigens in comparison to A2.
Secondly, A2B individuals possess *R101 allele more
commonly than A2 individuals (41% vs 1%) leading to
the high frequency of A2B phenotype.20

In our case anti A1 is reactive at 37°C and transfusion
with A2B blood group unitis ideal but it is not
available. Transfusion of O group red cell is also
recommended in these recipients. As blood
component facility is available at NIKDU, we advised
to transfuseO group Red Cell Concentrate units as
we anticipated anti B in plasma of O whole blood
units leading to haemolytic transfusion reactions
considering large volume transfusion requirements.
The another choice left is transfusion of B group units.
In majority ofB positive cases primary anti A is anti
A1 however primary anti A2 can be encountered. It is
well known that anti-A in B blood group donors
generally have primary anti A1 and occasionally anti
A2 . In management of this case, the importance of
blood grouping and AHG phase in compatibility test
has been highlighted. 21

Published cases that have reported clinically
significant anti-A1 antibody are in patients who had
undergone cardiac surgery using cold
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cardioplegia22,23. Cases of anti A1 reactive at 37°C
leading to transfusion reactions are rare .24,25.

From a transfusion perspective, individuals with
A2 and A2B should be transfused with identical blood
types. However, due to its rarity especially A2B,
special attention should be given if identical blood
type is not available and the patient needs
transfusion of Red Cell Concentrate. These
individuals can be transfused with O or B group Red
Cell Concentrate considering it the next compatible
group.

CONCLUSION:

As the prevalence of anti-A1 in A2 and A2B is
rare,incorporating them into the ABO grouping system,
to rule out the possibility of its wide range of thermal
reactivity,can limit these minor but dangerous
transfusion incompatibilities. Any discrepancy in
these individuals should be resolved before blood/
component transfusion.
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A recent discussion meeting of the authors on the
use of antivenom (AV) in cases of snakebite
envenoming in Bangladesh concluded that AV should
be used early in the disease process of envenoming
once indicated by the presence of neurological
manifestation, or coagulation abnormality, or
progressively increasing local swelling, or acute kidney
injuryfollowing snakebite.1,2 AV use should be
precededby subcutaneous injection of adrenaline (half
dose of the therapeutic dose) unless contraindicated.

The AV product that is currently in supply in
Bangladesh when used with adrenaline premedication
has not been found to produce significant
hypersensitivity reaction (anaphylactoid reaction)
which was commonly observed in earlier years.3,4

During or before referral, or during AV use, measures
for organ support must be considered.Early use of
AV, if indicated when the patient arrives at the first
contact hospital (e.g.,Upazila Health Complex)can
save patients’ lives, and it can prevent the progression
of envenoming as well as complications that may
otherwise result in disability.5

All are urged to adhere to the National Guidelinefor
Management of Snakebite.1
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MEDICAL QUIZ - 1
MD. MAHMUDUR RAHMAN SIDDIQUI1, NAZNEEN MAHMOOD2

A 67-year-old female presented with 4 months
history of recurrent abdominal pain, anorexia and
weight loss. Attending physician reveled some
suspicious findings in abdominal examination and

advised for computed tomography (CT) scan of
abdomen with contrast. Abdominal computed
tomography (CT) scan axial contrast film are shown
(Figures 1 - A & B) below.

Answer the following questions

Question 1. Mention three abnormal radiological findings.
Question 2. Mention three differentials.
Question 3. Mention two tests that may establish the aetiological diagnosis.
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Figure-1 (A & B)

A B
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24yr old female university student with no significant
personal past or family history presented with backache
for past 3 months which was aggravated during exertion
relieved with analgesics. Since 1month she had
shooting type of sensation across the back of thigh
while bending forwards .These complaints were
continuing till two week back, when she had felt

Answer the following questions.

A. What are the findings of the MRI
B. What is the diagnosis?
C. What is the treatment?
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Salimullah Medical College, Mitford, Dhaka, Bangladesh, email: draminur@yahoo.com; Cell no:
+08801711189092;  Orcid.org/0000-0001-9261-7734
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weakness of left lower limb including proximal and
distal muscles associated with urinary incontinence
and paraesthesia. But she was able to appreciate all
the normal sensations. She also felt band like
sensation over the level of umbilicus. A MRI has done
(Figure 2 - A, B, C & D). Answers the following question.

Figure-2 (A, B, C, D)

A B

C D
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Answer 1: Contrast CT scan of abdomen showing
multiple hypo-dance lesions in the liver with
hepatomegaly with right sided huge hydronephrosis
with a suspected growth in right side of pelvis
compressing the right ureter.

Answer 2:Multiple metastatic secondaries in the liver
with right sided huge hydronephrosisdue to right
ureter compression by suspected right ovarian tumor.

Answer 3:Do tumor marker CA-125 and CT scan
guided fine needle aspiration cytology (FNAC) from
the lesion in liver and right ovarian growth.

Review:

Most of the ovarian cancer patients are diagnosed at
advanced stages because lack of specific symptoms
or existing screening tests. Secondaries in the liver
have been found in up to 50% of patients dying of
advanced ovarian cancer.1

Ovarian cancer often has no symptoms, but it may
be presented with abdominal bloating pelvic pain,
feeling abdominal fullnessafter taking small amount

of food. Sometimes presented with urinary frequency
or hesitancy. Other symptoms include; extreme
fatigue, back pain, pain during sex, constipation,
unexplained weight loss and period changes (heavy
bleeding or irregular bleeding).2So any elderly woman
with these vague symptoms should be screened for
ovarian malignancy. If it detect early, treatment
response will be very good.
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Answer:

A. Cervical spine magnetic resonance imaging (MRI).
(A1-B2) Sagittal cervical spine MRI slices
demonstrate demyelinating lesions in the cervical
spinal cord <2 segments). (A1, B1) T2-weighted
images. (A2, B2) T1-weighted, postcontrast
images.

B. Primary progressive  Multiple sclerosis

C. I.V Methylprednisolon

Review

Multiple sclerosis is a relatively common acquired
chronic relapsing demyelinating disease involving the
central nervous system, and is the second most
common cause of neurological impairment in young
adults, after trauma. Characteristically, and by
definition, there is dissemination in space (i.e.
multiple lesions in different regions of the brain;
periventricular, juxtacortical, brainstem, and spinal
cord) and also in time (i.e. lesions occur at different
times). The presentation is usually between
adolescence and the sixth decade, with a peak at
approximately 35 years of age. There is a strong female
predilection with a F: M ratio of approximately
2:1. Radiological features of spinal MS include: More
than 2/3 of the cross sectional area is involved, Focal
enlargement, the sagittal image shows a large
segment of hyperintensity on T2WI, enhancement +

/ -. Multiple periventricular T2-bright lesions indicate
a risk of e— 50% over the same time. The patient
subsequently had CSF analysis which showed
oligoclonal bands. Treatment of Multiple sclerosis
consider with intravenous steroids, IV immuno-
globulin (IVIG), or emergent plasmapheresis.
Treatment recommendations, based on anecdotes,
include plasma exchange in conjunction with high-
dose glucocorticoids (e.g., 1 to 2 g/day of
methylprednisolone for 10 days followed by a slow
taper). One study suggested that plasmapheresis
may be superior to IV steroids in patients with acute
fulminant MS. 
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