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Coronavirus disease 2019 (COVID-19), the highly
contagious infectious disease caused by SARS-CoV-
2, has had a catastrophic effect on the world�s
demographics resulting in 6.2 million deaths
worldwide, emerging as the most consequential global
health crisis since the era of the influenza pandemic
of 1918. Since the first reported case in Wuhan, Hubei
Province, China, in late December 2019, SARS-CoV-
2 rapidly disseminated across the world in a short
span of time, compelling the World Health
Organization (WHO) to declare it as a global pandemic
on March 11, 2020. It has overwhelmed and collapsed
many healthcare systems; also had a rippling effect
on the global economy. Bangladesh, a low-middle
income country of 167 million people, is no exception
and is being severely impacted by the COVID-19
pandemic. As SARS-CoV-2 continues to wreak havoc
across the world, having emergence of mutant and
recombinant variants of the virus; it always stays as
an issue of increasing concern. 

Based on the epidemiological update by the WHO, as
of December 11, 2021, five SARS-CoV-2 VOCs have
been identified since the beginning of the pandemic:
Alpha, Beta, Gamma, Delta and Omicron. Among
these Delta was the most fatal and Omicron is the
most infectious one, and responsible for the latest
pandemic hit worldwide. In late March, 2022 the UK
Health Security Agency (UKHSA) announced a new
recombinant COVID-19 variant called XE - that is
the mixture of two Omicron subvariants - BA.1 & BA.2.
XE has spread to UK, India and Thailand till now.
WHO estimates XE is 10 percent more transmissible
than BA.2; though till date BA.2 is the more dominant
variant in the picture. Like all other previous
recombinant variant, it is being predicted that XE
will die off relatively quickly.

With limited vaccine supplies, increasing variants, a
population tired of restrictions and an overwhelmed
health system with limited supply of every needed

BETA, DELTA, OMICRON � WHAT�S NEXT?
QUAZI TARIKUL ISLAM

thing from hospital bed to Oxygen, Bangladesh is at
a precipice. Facing the worst wrath of three waves of
the pandemic, its health system almost collapsed
last year as patients flooded hospitals when the highly
contagious delta strain was running rampant.
From 3rd January 2020 to 8th April 2022, there have
been 1,951,911 confirmed cases of COVID-19
with 29,123 deaths in Bangladesh, reported to WHO.

The most crucial step to contain this global pandemic
with a continuously mutating virus is by vaccination
to prevent SARS-CoV-2 infection in communities
across the world. Vaccination triggers the immune
system leading to the production of neutralizing
antibodies against SARS-CoV-2. But unfortunately,
treating vaccines as a private good being snatched
up by the richest countries has established a vaccine
apartheid has left the countries in the Global South
reeling from what is now a preventable disease. It is
high time for low-income and middle-income countries
like us to realize that as long as we are not self-
sufficient in vaccine production, this trend will
continue. If we look at the statistics, globally, as of 4th

April 2022, a total of 11,250,782,214 vaccine
doses have been administered; and a total
of 252,731,398 vaccine doses have been administered
in Bangladesh. The good news for us is that, WHO
confirmed to get the know-how of COVID vaccine
making to the 5 countries of global south including
our country.

With resources diverted towards COVID-19, care for
other diseases have been immeasurably neglected.
As, diagnosis and treatment of multidrug-resistant
tuberculosis, dengue fever and malaria transmission
prevention campaign, EPI schedule and so on were
greatly hampered. Indirect impact of COVID-19 on
neonatal deaths has been reported, and impact on
maternal health is estimated to be substantial. Rise
in indiscriminate use of antimicrobials is paving the
path for further rise of antimicrobial-resistant
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bacteria. All these factors may combine to erode the
decades of progress Bangladesh has made in
improving health outcomes.

Although the respiratory system is the principal target
for SARS-CoV-2, it can affect other major organ
systems such as the gastrointestinal tract,
hepatobiliary, cardiovascular, renal, and central
nervous system. SARS-CoV-2�induced organ
dysfunction, can be explained by direct viral toxicity,
ischemic injury caused by vasculitis, thrombosis, or
thrombo-inflammation, immune dysregulation, and/
or renin-angiotensin-aldosterone system (RAAS)
dysregulation. Along with new variants, new
symptoms are also emerging as severe earache, ear
numbness, and even temporary hearing loss, which
can also continue even after the infection has passed.

Having the world�s attention on this sole topic for so
long, there have been a lot of new addition in the
medical science and technology. Highest newer
vaccines for a single disease within the shortest
possible time, first time ever mRNA vaccine, many
new anti-viral medications can be called the silver-
lining here. Furthermore, newer monoclonal
antibodies as Casirivimab, Imdevimab, Bamlanivimab,
Etesevimab, Sotrovimab are now on research for
future effective treatment.

Despite all the hopeful news, it will be �a mistake�
to believe that the more COVID evolves, the less
serious its mutations will become. Still, WHO�s
current estimate of the global case fatality rate for
COVID-19 is 2.2%. Proper vaccination and
maintaining health hygiene is the only way for us to
see the light that is waiting at the end of this long
tunnel.

Two years after the pandemic the globe is at edge.
This havoc of 21st century leading the world to food
scarcity, price hike, famine, social unrest, change in
human nature leading to an economic collapse of the
whole world.

Unfortunately, the war between Russia and Ukraine
has put oil in fire for the whole world. The world needs
peace which should be sustainable for our future
generations to come.

Further reading

1. Cascella M, Rajnik M, Aleem A, Dulebohn SC, Di
Napoli R. Features, evaluation, and treatment of
coronavirus (COVID-19). Statpearls [internet]. 2022
Feb 5.

2. https://time.com/6165297/xe-variant-what-to-
know/

3. Worldometer data on COVID April 4, 2022.

4. The daily Mirror April 4, 2022
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Abstract:

Despite extensive research, screening, education, and continuous efforts to try to eradicate and

control the infection, tuberculosis is still one of the most prevalent infections throughout the world.

Up to 25% of tuberculosis cases present extrapulmonary involvement. and affect mainly children

and adults with compromised immune systems. The most common locations are the lymph nodes,

pleura and the osteoarticular system. The problem with these types of tuberculosis is the difficulty

in establishing a definitive diagnosis, since the clinical symptoms  may be vague. It is often necessary

to resort to invasive investigation to diagnosis. Treatment for EPTB is with same antitubercular

drugs(ATD) regimens for 6 months used for pulmonary tuberculosis (PTB), and any extension of

this period is advisable solely in tuberculosis affecting the central nervous system and in Pott�s

disease. Besides antibiotics, occasionally, adjuvant therapy with corticosteroid and surgical

intervention is recommended. Recent epidemiological studies show a striking increase in DR-EPTB

cases ranging from 10�15% across various reports. As a neglected disease, significant developments

in rapid and accurate diagnosis and better therapeutic interventions are urgently needed to control

the emerging EPTB situation globally. In this review, we discuss the clinical pictures, diagnosis,

treatment, and challenges of  EPTB.

 Key words :  Extra pulmonary tuberculosis, Pleural Tuberculosis, Meningeal Tuberculosis, Miliary

Tuberculosis, Lymph Node Tuberculosis,
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Introduction:

Pathogenic Mycobacterium tuberculosis complex
organisms (MTBC) primarily cause pulmonary
tuberculosis (PTB); are also capable of causing disease
in extrapulmonary (EP) organs, which pose a
significant threat to human health worldwide. TB is
a communicable disease. About a quarter of world�s
population is infected with M Tuberculosis.1

According to WHO classification criteria EPTB is
defined as an infection by M.tuberculosis which affects
tissues and organs outside the pulmonary
parenchyma. It represents between 20 and 25% of all
TB cases.2 Although throughout recent years we have
experienced a constant reduction of the overall
number of TB cases, the reduction of extrapulmonary

TB cases has not been as  relevant3,4. EPTB can occur
through hematogenous, lymphatic, or localized
bacillary dissemination from a primary source, such
as PTB, and affects the brain, eye, mouth, tongue,
lymph nodes , spine, bones, muscles, skin, pleura,
pericardium, gastrointestinal, peritoneum, and the
genitourinary system as primary and/or disseminated
disease . EPTB has a very variable presentation that
depends on the organ involved. and more than one
organ could be involved at the same time, has
nonspecific clinical findings developing insidiously5

mimicking other noninfectious conditions 6.
Nevertheless, its presentation can be extremely
acute causing a life threatening condition 5.  It
requires a high clinical suspicion and carries a lengthy



period from the initial symptoms to the final
diagnosis. Delayed diagnosis of extrapulmonary forms
is frequent and it entails an increased morbidity and
mortality. In this chapter, a review of the most
important clinical manifestations along with diagnosis
and management of EPTB will be discussed.

Epidemiology:

Mycobacterium tuberculosis, as a single infectious
agent, causes more deaths than any other infection3.
Outside infectious diseases, it is the ninth leading
cause of death worldwide7.The mean age of EPTB
patients is higher than for pulmonary TB. Among EPTB
patients those who develop pleural or meningeal
affectation are generally younger than those who
present lymphatic, osteoarticular, genitourinary and
gastrointestinal forms of the disease7.Worldwide,  the
incidence of extra-pulmonary involvement of
tuberculosis occurs in approximately 15%-20% of all
cases reported8. In other publications, reported cases
varies from 15% to 40%, with approximately 3�3.5
cases per 100,000 of the population from 2002 to
20119. Man and women are almost equally affected10

. Therefore, EPTB continues to be an important
presentation within tuberculosis infectious spectrum.

Current global and bangladesh situation and impact
of COVID 19

The COVID-19 pandemic has reversed years of
progress in providing essential TB services and
reducing TB disease burden. The most obvious impact
upto June2021 is a large global drop in the number of
people newly diagnosed with TB and reported. This
fell from 7.1 million in 2019 to 5.8 million in 202011

.
Reduced access to TB diagnosis and treatment has
resulted in an increase in TB deaths. Best estimates
for 2020 are 1.3 million TB deaths among HIV-negative
people (up from 1.2 million in 2019) and an additional
2,14, 000 among HIV-positive people (up from 2,09,
000 in 2019), with the combined total back to the
level of 201711.

With an estimated population of 164 million,
Bangladesh is listed among the 30-high burden
countries for TB and 27 for MDR-TB12. The incidence
rate for all from of tuberculosis is 221 per 100,000
population per year. The TB mortality is 24 per 100,000
population per year with over 38,000 deaths
annually12. Similarly, MDR-TB was 0.7% among new
and 11% among retreatment cases with a large
absolute number of patients (~3,300 MDR/RR cases)
that need to be treated with the second line anti-TB
drugs (SLDs). Although TB treatment coverage
increased from 27% in 2002 to 81% in 2019, an
estimated 68,000 (19%) TB patients remain

undetected every year with a static TB incidence -
between 225/100,000 and 221/100,000 from 2001 to
201912.

Risk Factors FOR EPTB:

Risk factors involved in the development of EPTB are
mainly increasing age, concurrent HIV infection and
alcoholism, co-morbidities such as chronic renal
disease, diabetes mellitus or  immune suppression .
Among HIV patients admitted due to tuberculosis,
almost 50% have extra pulmonary involvement13

.

Tuberculosis and organ system involvement:

Lymphnode tuberculosis

It is one of the most common forms of EPTB and it
most frequently affects children and young adults. It
accounts for between 30 and 40% of all EPTB cases
14. It can be due to a primary form or the reactivation
of a focus. The most common location is cervical
lymphadenopathy (63-77%) although it can also affect
other areas such as supraclavicular, axillary, thoracic
and abdominal nodes15. It most frequently involves
unilateral laterocervical and supraclavicular swelling
. Typical TB symptoms, such as fever, night sweats,
and weight loss, are observed in some patients .
Initially lymph node swellings are firm and discrete,
later become fluctuant and matted together followed
by abscess formation .The skin may then breakdown
leading to chronic sinus formation and ultimately
heals with scarring. The specimens� paucibacillary
nature makes TBL diagnosis challenging. Diagnosis
requires FNAB of the affected lymphnode and
microbiological cytological smear testing as well as
culture and PCR studies (sensitivity 77%, specificity
80%). Open biopsy is only used when FNAB has not
been diagnostic (sensitivity 80%). Viewing caseous
granuloma is highly suggestive of tuberculosis16.
treatment involves the use of ATDs in a regimen
similar to PTB .The continuation phase of treatment
may be extended upto10 months17 based on clinical
judgment of physician,. These cases should also be
investigated for DR-TB at the end of 6 months of
treatment . In selected TBL cases, incision and
drainage may be required. After the standard
treatment, residual lymph nodes� presence is not
considered a sign of recurrence or treatment failure .

Pleural tuberculosis:

It is a common form of EPTB, accounting for almost
20% of all cases. It is caused by a set of
hypersensitivity reactions against mycobacterial
antigens in the pleural space. These organisms and/
or their antigens probably enter the pleural space
due to leakage or rupture of a subpleural focus of
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disease. It can occur in association with pulmonary
TB. Effusions are typically unilateral , 0ccassionaly
develop empyema. Its diagnosis begins with pleural
fluid  examination through thoracentesis. The pleural
fluid is exudative, straw-colored, shows predominant
lymphocytes, with low glucose concentrations.
Microscopy of fluid have low diagnostic yield since
only 10 to 25% of samples are positive. Pleural fluid
cultures are positive in between 25 and 75% of
patients. The Xpert MTB/RIF and Xpert Ultra
sensitivities are 50% and 71% with 99% and 71%
specificity, respectively, for adult pleural fluid18. In
endemic countries, pleural ADA levels of >40 IU/L
have a positive predictive value of 98%19

.
 ( sensitivity

92% and a specificity 90%). The determination of
interferon gamma in pleural effusions has the highest
yield with 89% sensitivity and 97% specificity rates20.
Sensitivity and specificity values for PCR are
heterogeneous depending on the specific test used.
The diagnostic yield of closed pleural biopsy is about
75%12 as the lesions are patchy. Multiple biopsies
increase the diagnostic yield.  PLTB treatment involves
the use of ATDs in a regimen similar to PTB. The use
of adjunct corticosteroid therapy is not recommended
since the beneficial effects of such treatment are
inconclusive. Thoracentesis could be performed in
addition to chemotherapy to alleviate dyspnoea and
reduce pleural thickening and associated functional
impairment21

.

Central Nervous System (CNS) Tuberculosis:

CNS involvement is the most severe form, accounting
for 5�10% of all EPTB cases, with TB meningitis (TBM)
being the predominant condition. TBM is common in
children (below four years of age) and immuno-
suppressed individuals such as those  HIV infection
and can occur with or without an associated PTB.
Besides TBM, intracranial tuberculoma, tuberculous
brain abscesses, arachnoiditis, increased intracranial
pressure, and hydrocephalus were noted in CNS
disease 22 ,23 .The The onset of TBM manifests in
neurological complications, such as headache, low-
grade fever, malaise, vomiting, and confusion. When
untreated, TBM can cause seizures, coma, and stupor.
Prognosis is dependent on the stage of diagnosis and
treatment 22,23 . Diagnosis   of TBM usually depends
on clinical symptoms, radiologic imaging such as
computerized tomography (CT) scan, and the presence
of extra-neural TB. Usually, the cerebrospinal fluid
(CSF) of patients is analyzed for disease markers. In
general, presence of  predominant lymphocyte (60�
400 cells/mL), elevated protein, a decrease in sugar
levels, and an adenosine deaminase (ADA) level of
5�15 IU/L are indicators of suspected TBM 24.  the
acid-fast bacilli (AFB) test�s sensitivity is <25%, and

culture is 25�70% with 100% specificity in the CSF of
TBM cases 25,26.  Xpert MTB/RIF and Xpert Ultra,
are reported to have a 70% and 87% sensitivity . MRI
is the gold standard test since it detects early lesions
more accurately. Hypercaptation of the meninges is
highly suggestive of TB. Treatment of TBM includes
chemotherapy using standard anti-TB drugs (ATDs)
as prescribed for PTB in an extended form. The WHO
recommends 2 months of initial treatment phase with
isoniazid (INH), rifampicin (RIF), pyrazinamide (PZA),
and ethambutol (ETM), followed by 10 months of INH
and RIF as a standard regimen for drug-sensitive TBM
cases27. Besides the standard TB treatment, the WHO
recommends using adjunctive corticosteroids,
including prednisone and dexamethasone27, The
recommended dosage is 0.1 - 0.2 mg/kg/day
(depending on severity of the disease) for 2-4 weeks
followed by gradual tapering of the dose @ 0.1mg/kg/
week until it reaches a dosage of 0.1mg/kg/day (0.3
mg/kg/ day in 1st week of tapering, 0.2 mg/kg/ day
in the 2nd week and 0.1 mg/kg / day in the 3rdweek).
This is followed by weekly tapering of oral
dexamethasone @ 1 mg/week (4 mg/day, 3 mg/day, 2
mg/day and 1 mg/day, each for a period of 1 week).
The total duration is usually of 12 weeks8.

Abdominal tuberculosis:

Tuberculous enteritis can involve any aspect of the
gastrointestinal tract although the ileocecal region

is the most common site of intestinal involvement.

The pathogenesis  can be attributed to ingestion of
contaminated milk or food in the case of infection by

Mycobacterium bovis, swallowing of infected sputum,

hematogenous spread from active pulmonary or
miliary TB or contiguous spread from adjacent organs.

The organism penetrates the mucosa and localizes

in the submucosal lymphoid tissue, where it initiates
an inflammatory reaction with subsequent

lymphangitis, endarteritis, granuloma formation,

caseation necrosis, mucosal ulceration, and scarring.
Nonspecific chronic abdominal pain is the most

common symptom occurring in 80 to 90 percent of

patients. A palpable abdominal mass, anorexia,
fatigue, fever, night sweats, weight loss, diarrhea,

constipation, or blood in the stool may be present.

Fistula and intestinal stricture may occur,. Bowel
obstruction is the most common complication and

may be due to progressive stricture or adhesions 6,18.

Definitive diagnosis is based on a combination of CT
imaging, histology and culture of biopsy material.

Colonoscopy with biopsy is the most useful non

operative diagnostic procedure to obtain material for
histology and culture. Biopsy�s sensitivity is up to

80%28.

Extrapulmonary Tuberculosis (EPTB) : An  Overview BJM Vol. 33 No. 2

132



Tuberculous peritonitis usually occurs as a
consequence of the reactivation of latent foci in the
peritoneum following hematogenous spread of the
infection or from the contiguous spread from adjacent
foci such as genitourinary or intestinal TB. TB
peritonitis is a common form of EPTB seen among
patients with immunosuppressant therapy, HIV
infection, renal failure, and cirrhosis. As a subacute
disease, TB peritonitis progress with a slow onset of
symptoms, including fever, night sweats, abdominal
pain, and ascites.

Along with GITB, the involvement of lymph nodes or
abdominal lymphadenopathy is usually observed. The
most commonly involved lymph nodes are the
mesenteric nodes, omental nodes, porta hepatis, the
celiac axis, and the peripancreatic area. TB of the
visceral organs, including the liver, spleen, and
pancreas, are rarely involved in isolation. Diagnosis
of abdominal TB is exceptionally challenging as it
mimics other chronic diseases, such as malignancy,
Crohn�s disease, and irritable bowel syndrome. The
diagnosis usually requires paracentesis with the
removal of peritoneal fluid for the determination of
ADA, which has 100% sensitivity and 97% specificity29

. Examination of an acid fast stained smear of ascitic
fluid has a reported sensitivity of between 0 and 6%
whereas culture is positive in 80% of all cases. If
negative, CT guided or laparoscopic biopsy would be
needed. Surgery is reserved for complicated cases
where perforation, bleeding or obstruction occurs.
Abdominal TB is generally responsive to standard
ATDs used to treat PTB30 . Surgery is recommended
only when irreversible constrictions, strictures,
abscesses, and fistula formation cause damage to
the GI tract or other internal organs in the abdomen.

Adrenal gland TB occurs through hematogenous
spread. In the developing world, however, tuberculosis
continues to account for about 20�30% of cases of
Addison�s disease 31. Symptoms of adrenal
insufficiency may occur, such as fatigue and
abdominal pain. When >90% of the  cortex has been
destroyed, patients may present with Addisonian
crisis, which can be life-threatening32.anterior
pituitary hormonal assay with stimulation tests, MRI(
usually shows bilateral adrenal enlargement) and
histopathology remains the diagnostic tools.

Genito urinary tuberculosis:

Genitourinary tuberculosis has been estimated to
account for 6.5% 33 of all EPTB cases. It is more
common in men than in women. Hematogenous spread
of primary pulmonary infection;  late reactivation
disease or miliary disease  can lead to renal
involvement. patients with miliary infection, 25 to

62% have been documented to have concomitant renal
lesions 33. The onset on genitourinary TB is often
asymptomatic but eventually with the spread of the
disease causes  sterile pyuria and microscopic
hematuria in up to 90% of cases. Ureteral stricture
can occur and may cause obstructive uropathy with
the development of hydronephrosis. By means of USG,
or intravenous pyelogram, CT calcifications, papillary
necrosis, calyx involvement, ureteral stricture and
pelvic dilation can be demonstrated. As to improve
Microbiological diagnostic yield, between 3 and 6 serial
samples of urine should be collected every early
morning (sensitivity 80-90% for several
determinations).  The use of polymerase chain
reaction (PCR) for detection of M. tuberculosis in urine
or renal tissue is improving diagnostic capabilities34

In men, the involvement of the prostate, epididymis
and testicles is common with the development of
subacute prostatism and epididymoorchitis. FNAB or
open biopsy samples is necessary for the
establishment of the diagnosis. In women, the
Fallopian tubes are bilaterally involved in up to 80%
of case . Diagnosis requires the realization of
hysterosalpingography and culture of menstrual fluid,
endometrial biopsy and sampling of other affected
tissues by means of laparoscopy35-36.

Osteoarticular tuberculosis:

It accounts for 11% of EPTB forms according to
published series37. Although it can affect any bone,
spondylitis or Pott disease, represents 50% of all
cases 38. Infection generally begins with inflammation
of the anterior aspect of vertebral bodies, typically, it
spreads behind the anterior ligament to the disc and
to adjacent bodies. Eventually the infection can
spread to adjacent soft tissues with the formation of
paravertebral or psoas abscesses and affecting the
posterior aspect of vertebral bodies eventually
involving the spinal cord which is then at risk of
compression which is not uncommon in endemic
region due to lack investigation access. of Pott�s
disease most commonly affects the lower thoracic
region in younger patients and the upper lumbar
region in elder patients. The most common symptom
is local pain. Concomitant TB infection in other
locations is present in between 20 and 40% of all
cases. CT and x-rays are useful in the determination
of the extension, the affectation of soft tissues and
eventual neurological involvement. MRI is the most
sensitive tool in the assessment of neurological
commitment. Surgery can be sometimes necessary
for patients with symptoms of spinal compression.
Diagnosis of skeletal TB requires CT guided biopsy
for subsequent culture and pathology study39.
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Tuberculous arthritis can occur in virtually any
joint, but it tends to occur in the hip or in the knee.
Clinical manifestations include swelling, pain and
loss of joint function that progresses over weeks to
months. The formation of fistula is common in
advanced cases. Positive cultures   of synovial fluid
appear in up to 79% of cases, if negative synovial
biopsy may be necessary . On the other hand,
symmetrical polyarthritis  involving large and small
joints without local evidence of active TB( Poncet�s
disease), seems to be immune-mediated and related
to HIV co-infection. Osteomyelitis may occur in any
bone of the body, and it is more commonly insidious.

Treatment of osteoarticular TB and spinal TB for
treatment is 12 months with 2 (HRZE)/10 (HR)12.
Surgery should be considered for patients with
neurological deficit or an unstable spine lesion.

Miliary tuberculosis:

Miliary tuberculosis (MiliTB) is a fatal form of
disseminated TB developed by hematogenous spread
from a primary locus. It can affect infants, young
children, and older adults with predisposing co-
morbidities, such as malnutrition, HIV infection,
treatment with immunosuppressants, diabetes
mellitus (DM), chronic kidney disease, and
malignancy. The common symptoms  are fever,
malaise, anorexia, weight loss, and cough with
septicemia. The most frequently affected organs are
the liver, the spleen, the lung, the lymph nodes, the
meninges, the bone marrow and the adrenal glands.
Specific disease symptoms  sometimes show
cutaneous lesions (Tuberculosis cutis miliaris
disseminate), choroidal tubercles, and commonly TBM.
Atypical complications, including acute distress
respiratory syndrome, pneumothorax, severe kidney
injury, lymphadenopathy, cardiac, hepatic, and
gastrointestinal manifestations, as well as immune
reconstitution inflammatory syndrome (IRIS), are also
observed . 40,41.

Diagnosis is difficult  due to its clinical course and
sometimes delayed. Chest X-ray usually shows a
miliary pattern, while high-resolution CT imaging
specifically identifies miliary nodules, ground-glass
opacities, and interlobular septal thickening.
Depending on the organs involved, other diagnostic
imaging, including ultrasound, MRI, Positron emission
tomography-CT (PET-CT), or echocardiography, is
recommended to assess the extent of organ damage.
The blood profiling of MiliTB usually shows anemia,
lymphopenia, pancytopenia, and elevated
transaminase, bilirubin, ESR, and CRP. Collection
of several samples in different locations, is required
for culture and histological testing. Blood cultures

are sometimes positive especially in patients with
concurrent HIV infection. Necrotizing granuloma are
most frequently obtained from liver samples (90-100%)
rather than bone marrow (31-82%) or transbronchial
biopsy (63-72%)38

.Treatment of MiliTB cases without
meningeal involvement includes standard ATD
therapy as recommended for PTB. In the case of MiliTB
existing with TBM, treatment is continued for up to
12 months. Corticosteroids, such as prednisone, are
beneficial as adjuvants for MiliTB,

Tuberculous pericarditis:

Pericardial infection may occur via extension of
infection from the lung or tracheobronchial tree,
adjacent lymph nodes, spine, sternum, or via miliary
spread. It is usually associated to concomitant
infection in other locations. Ecocardiography is useful
in  diagnosis as well as to assess potential
complications such as constrictive pericarditis and
cardiac tamponade. Tuberculous pericardial effusions.
are typically exudative and characterized by increased
leukocyte count, with a predominance of lymphocytes
and monocytes. AFB are observed infrequently (6%
sensitivity) and the yield is increased by culture (25-
75% according to published series). The determination
of interferon gamma is more sensible and specific
(92% and 100% respectively) than the elevation of
ADA levels (sensitivity of 87% and specificity of 89%).
.Standard chemotherapy with ATDs, similar to PTB
treatment, is currently followed for tubercular
pericarditis42   Echocardiographic  needle pericardi-
ocente  helps to alleviate cardiac tamponade42. Oral
or intrapericardial corticosteroids are promising to
immunocompetent individuals .

Laryngeal tuberculosis:

Laryngeal tuberculosis usually entails the
development of masses, ulcers or nodules in the
larynx and vocal cords. The most common clinical
manifestation is dysphonia but it can also produce
coughing, stridor and hempoptysis. It is usually
associated with concomitant pulmonary TB, and it is
thus a highly bacilliferous and contagious form of
the disease.

Cutaneous tuberculosis:

Cutaneous or skin tuberculosis (CTB) constitutes 1�
1.5% of all EPTB. TB verrucosa cutis,  manifests as a
painful hyperkeratotic or verrucous papule with an
inflammatory areola. CTB due to endogenous source
(known as scrofuloderma) occurs on the skin as a
contiguous extension of underlying TB, usually
lymphadenitis or bone or joint or epididymis TB.
Orificial TB is a less common manifestation of
cutaneous TB that causes painful ulcerative disease
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near orifices such as oral, perineal, and perirectal
skin 42.Lupus vulgaris is the chronic form of CTB that
produces lesions of individual plaques or nodules with
some ulceration and scarring 42. TSTs have shown
33�96% sensitivity and 62.5% specificity for CTB 43.
Skin biopsy is an ideal sample for CTB diagnosis by
AFB staining and/or the bacilli culture. Treatment of
CTB involves using ATDs similar to PTB therapy26.
Surgical excision and debridement) are also
recommended for scrofuloderma lesions, lupus
vulgaris, or tuberculosis verrucosa cutis 44,45

Ocular tuberculosis:

Primary progressive TB of the eye is rare, and most of
the OTB cases involve exogenous infections of the
eyelids, conjunctival, corneal, and scleral lesions,
while the secondary disease is more common and
affects the uveal tract, retina, and optic nerve. Uveitis
is the most common EPTB due to the vascular supply
and presents as anterior, intermediate, posterior
uveitis, and pan-uveitis46. imaging techniques-
including fluorescein and indocyanine angiography,
fundus autofluorescence imaging, optical coherence
tomography, fundus fluorescein angiography,
ultrasonography, and microperimetry- are extensively
used to assess the extent of damage to the eye as
well as a therapeutic response47. Management of OTB
involves the use of standard ATDs prescribed for PTB
cases supplemented with adjuvant Systemic
corticosteroid

Challenges of EPTB:

a. Diagnostic dilema

Diagnosis requires a very high index of suspicion due
to its vague symptomatology that includes
differentials like other chronic infections, and
malignancies.  Culture still remains gold standard
for TB diagnosis, which is often negative due to
paucbacilary nature of EPTB. Conventional diagnostic
techniques provide different degrees of sensitivity and
specificity according to location and bacterial load.
Invasive methods are often needed to obtain samples
for microbiological and histological testing. The yield
of IGRA and the standardization of molecular
techniques still remain to be established

b. Rising trend of drug-resistant EPTB:

An increased number of drug-resistant EPTB (DR-
EPTB) cases have been reported in the last decade,
which poses significant challenges to diagnose and
treatment. Since EPTB is less contagious than
pulmonary TB, it is often ignored during initial
diagnosis; however, the rising trend in DR-EPTB cases
redefines the focus and warrants immediate attention
for intervention. Previous studies have reported 16�
20% of EP-TB cases with collective drug resistance.
Among the DR EP-TB cases, studies reported
maximum resistance to isoniazid (8�14%), while the
frequency of rifampicin monoresistance (2.4�3.9%) and
MDR (2.0�10.0%) cases were comparatively low48,49,50

. Lymph nodes, bone and pleura, are the most common
organs involved in DR-EPTB reported worldwide. Rapid
diagnosis of EPTB such as Xpert MTB/RIF Ultra and
Xpert MTB/RIF, is recommended by the WHO 51.

c. Adverse drug reactions:

Adverse drug reactions to anti-TB drugs include
gastrointestinal disturbance, hepatotoxicity,
peripheral neuropathy, psychiatric disorders, optic
neuritis, ototoxicity, renal toxicity, cardiac toxicity/
arrhythmias, arthralgia, and skin reactions that vary
in intensity from one case to another. These add to
the existing burden of poor treatment outcomes, non-
compliance to treatment, and death.

Strategies for control of tuberculosis:

The �End TB Strategy�, established by the WHO, aims
to reduce TB deaths by 95% and new cases by 90% in
20358. In 2016, Bangladesh adopted WHO�s End TB
Strategy8. After having successfully implemented the
�DOTS� or Directly Observed Treatment   strategy in
Bangladesh, the country embarked on ensuring high
quality DOTS, better outreach so that more number
of patients have access to quality TB care,
management of multi-drug resistant TB (MDR-TB) and
TB-HIV co-infection, strengthening of health systems,
involving all healthcare providers in the public sector,
private sector and Non-Governmental Organizations
(NGOs), strengthening the advocacy campaign,
promoting Medical College involvement and research.

Conclusion:

TB is preventable and curable disease. Achieving the
goal  of �End TB Strategy�,   involves applying improved
diagnosis, treatment, ensuring patient compliance,
and better vaccines to fight against TB. Close co-
operation of all healthcare providers at all levels is
essential for successful implementation of the control
programme. In addition to PTB, it is imperative to
address the impact of EPTB and its rising drug
resistance on global health and the economy to
control these diseases worldwide.  An early and
accurate diagnosis and drug susceptibility testing are
essential to initiate the correct treatment regimen
without delay.  While the standard ATDs used in PTB
is also approved to treat most of the EPTB cases, the
duration and effectiveness of treatment vary strikingly,
depending on the nature of disease manifestation
and the organ involved. treatment with corticosteroids
as adjuvant to antimicrobial drugs and surgery can
be beneficial in special situations. The complexities
associated with EPTB and DR-EPTB management
highlight the urgent need to develop additional,
advanced tools for early and rapid diagnosis, and more
efficient treatment regimens.
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Abstract:

Background: Electroencephalography (EEG) is an electrophysiological observing strategy to record

the electrical activity of the brain which is used in a seizure disorder, organicity, and psychiatric

conditions. In spite of the overwhelming burden of epilepsy in Bangladesh, there remains a relative

scarcity of neurophysiology services and restricted distributed information on electroencephalography

(EEG) highlights among the population. The aims of the study to explore the EEG findings of

distinctive cases and their associations in various clinical scenarios. Methods: This study was a

hospital-based retrospective study on the patients who underwent EEG in the EEG room in the

department of Neurology & Medicine in Sir Salimullah Medical College & Mitford Hospital, Dhaka

during January 2018 to December 2018. Data were recorded from EEG registers and reports. Data

were analyzed utilizing SPSS version 25. Frequency distribution was studied and the Chi-Square

test and Logistic Regression were applied for categorical variables. Results: Of the total 245

patients studied, he median age was 10.90 +/- 22.1 years and 53.9% were male. The patient

attended for performing EEG the initial clinical diagnosis is not mentioned (64.5%). The commonest

reason for EEG referral was to rule out seizure disorder (78.0%), requested mostly from the out-

patient department (OPD). EEG abnormality was seen in 35.9% of patients and the site of EEG

abnormality in the brain was hemispheric epilepsy (19.2%). The most common type of EEG

abnormalities was slow-wave (9.8%). EEG diagnosis was normal (64.5%) most of the patients,

whereas the rest of them (35.5%) diagnosed as epilepsy. The EEG abnormality detection rate was

significant in those referred from the Department of the out-patient department (OPD) and Neurology.

Conclusion: Epilepsy is more common in younger male and the most of the EEG were normal. The

commonest type of abnormalities in EEG pattern was slow wave which was hemispheric.

Keywords: Electroencephalogram, EEG Findings, Seizure, Bangladesh.
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Introduction:

Electroencephalography (EEG) refers a non-invasive
electrophysiological method to record the electrical
activity of the brain by multiple electrodes placed on
the scalp, although invasive electrodes are sometimes
used, as in electrocorticography. 1 The main use of
this noninvasive test is in epilepsy to detect seizure
activity, a common problem with an estimated
worldwide prevalence of 5�30 persons per 1000.2

EEG is the most often used to diagnose epilepsy,
which causes abnormalities in EEG, readings. 3 It is
also help to diagnose sleep disorders, depth of
anesthesia, coma, encephalopathies, and cerebral
death .4 EEG used to be a first-line method of
diagnosis for stroke, tumors, and other focal
neurological disorders, but this use has decreased
with the arrival of high-resolution anatomical
neuroimaging techniques like computed
tomography (CT) and magnetic resonance imaging
(MRI). 5 The use of this neurophysiological tool has
been minimum in psychiatry despite the known
relationship between epilepsy and psychosis and
other psychiatric manifestations, especially with the
abnormalities in the temporal lobe. 6

Patients are referred for EEG for various reasons,
usually for seizure, pseudo seizure, organicity, and
psychosis. There is a paucity of reported literature
on EEG findings although many institutes conduct
EEG in Bangladesh. The present study was
conducted in the Department of Neurology, Sir
Salimullah Medical College Mitford Hospital, a tertiary
care health center at Dhaka, Bangladesh which started
its EEG services from 2013. It aims to bridge the
present knowledge gap and explore the EEG findings
among different cases requested for EEG and their
associations.

Methods:

This study was an analytical retrospective hospital
based cross-sectional descriptive study and conducted
in the department of Neurology, Medicine and
Pediatrics in Sir Salimullah Medical College & Mitford
Hospital, Dhaka during January 2019 to December
2019.  All the patients referred for EEG were
considered for the study. Data of 245 patients were
taken from EEG register and EEG reports.

The patients requested for EEG underwent a routine
non-sleep deprived EEG using the international
standardized 10�20 system of electrode placement.
Photic stimulation and hyperventilation methods
were used during the EEG recordings where age was
not a barrier. All EEGs were done by one technician
with the same EEG machine (16 channels RMS

digital). All records were reported by the clinical

neurophysiologists.  A structured proforma was used

to record the information on the variables like age,

sex, probable clinical diagnosis and reasons for

referral. EEG findings and EEG diagnosis were

tabulated from EEG reports. EEG results were

categorized as normal and abnormal. EEG findings

were categorized as Localization Related Epilepsy

(LRE) and Generalized Epilepsy (GE) for focal

epileptiform activity and generalized epileptic activity

respectively.

Their informed written consent was taken in a consent

form before collecting data. Proper permission was

taken from the concerned departments and local

ethical committee.

Exploratory data analysis were carried out to describe

the study population where categorical variables were

summarized using frequency tables while continuous

variables were summarized using measures of central

tendency and dispersion such as mean, median,

percentiles , standard deviation and Chi-square test.

Frequency distribution was studied and Chi Square

test was applied for categorical variables to test for

associations. The only continuous variable studied

was the age which was categorized in the interval of

10. A suitable measure of central tendency was

computed after Shapiro-Wilk normality test. A binary

logistic regression was performed to ascertain the

effect of age on the likelihood that patients have

abnormal EEG. All statistical analysis were performed

using SPSS 23.0 for Windows (SPSS Inc., Chicago,

Illinois, USA) level of significance was set at .05 and

p-value <0.05 was considered significant.

Results:

Table: I Shows the demographic characteristics are

given in .The majority of the patients belonged to

the age group 1-10 years, comprising 37.6% (92) of

the total study population. The median age was 10.90

years with an interquartile range of 22.1. Males were

slightly more (53.9%) than females. Most of the

patients (64.1%) did not have any clinical diagnosis

mentioned at the time of requesting for EEG. Those

diagnosed with seizure disorder (17.5%) were the

second highest among those referred for EEG

evaluation. The reason for referral for EEG was the

exclusion of seizure disorder in the majority of cases

(78.0%). Majority (72.2%) of the EEGs were requested

by the Out-patient Department (OPD) and 9.8% of

the EEG requested from the Department of
Neurology.
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Table: II illustrates the findings of EEG where the
abnormality was seen in 35.9% (88). Among them,
15.9% (39) had generalized epilepsy and 20.0% (49)
had localization related epilepsy. The most common
abnormal pattern in EEG was slow wave (9.8%) and
the location was hemispheric (19.2%) followed by
generalized (10.6%).

Table: III Demonstrate analysis on the abnormal EEG
distribution based on demographic characteristics
demonstrates, most of them belonged to the age group
of 1-10 years with the median age of 7.71 years. The
logistic regression model, used to predict the effect
of age on the likelihood that the patients develop
abnormal EEG, was statistically significant ÷2 (1) =
31.348, p = 0.000. The model explained 35.9%
(Nagelkerke R2) of the variance in EEG abnormality
and correctly classified 64.1% of cases. Increasing
age was associated with a decreased likelihood of
having EEG abnormality with 0.062 (95% CI 0.005 �
0.723) p = 0.027. The patients who had abnormal EEG

were younger overall (mean age 9.89 years vs 14.34

years).

The gender distribution was almost equal with male

(56.82%) and female (43.18%). The Chi Square test

did not show any statistically significant association

between the occurrence of positive EEG result

between the two genders (÷(1) =0.478, p = 0.507). The

abnormality detection rate was more in seizure

disorder (19.32%) and those with Dissociative

Disorder (6.82%). Similarly, the cases referred for the

exclusion of seizure had EEG abnormality in 80.68%

which is statistically insignificant (÷(1)=0.592, p =

0.521) and so are the other reasons of referral for

EEG. The referral from OPD (79.55%) (÷(1) = 3.650, p=

0.074);Pediatricians (10.23%) (÷(1)=1.173,p= 0.322)

were not significant whereas the referring from

Neurology (4.55%) (÷(1)=4.284, p = 0.044) had

abnormal EEG with statistically significant

associations. (Tables III and IV).

Table-I

Demographic characteristics in patients with EEG examinations

Variables Categories Number %

Age <1 23 9.4

1-10 92 37.6
11-20 73 29.8
21-30 32 13.1
31-40 14 5.7
41-50 7 2.9
51-60 3 1.2
61-70 1 0.4
>70 0 0

Gender Male 132 53.9
Female 113 46.1

Clinical Diagnosis Not Mentioned 157 64.1
Seizure Disorder 43 17.5
Seizure with Comorbid Psychiatric Illness 9 3.7
Organic Pathology 11 4.5
Dissociative Disorder 25 10.2

Referral Reason To Rule Out Seizure 191 78.0
Organicity Work Up 17 6.9
To Evaluate Treatment Response 37 15.1

Referring Department Psychiatry 2 0.8
Pediatrics 19 7.8
Not Available 1 0.4
Neurology 24 9.8
Medicine 21 8.6
Surgical 1 0.4
OPD 177 72.2
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Table-II

EEG Characteristic features of patients

EEG Characteristics Categories Number %

Abnormality Present 88 35.9

Absent 157 64.1

EEG Diagnosis Normal 157 64.1
Generalized epilepsy 39 15.9
Localization related epilepsy 49 20.0

Types of Abnormality Slow wave 24 9.8
Spike and wave 15 6.1
Spike wave 9 3.7
Slow wave and spike and wave 5 2.0
Slow wave and spike wave 22 9.0
Sharp wave 5 2.0
Sharp wave and spike wave 4 1.6
Slow wave and sharp wave 4 1.6

Sites of Abnormality Generalized 26 10.6
Hemisphere 47 19.2
Frontal 1 0.4
Frontotemporal 4 1.6
Frontoparietal 7 2.9
Occipitofrontal 1 0.4
Temporoparietal 2 0.8

Table-III

Abnormal EEG distribution based on demographic characteristics

Variables Categories Abnormal Number % Total Number

Age <1 9 10.23 23

1-10 42 47.73 92
11-20 32 36.36 73
21-30 4 4.55 32
31-40 1 1.14 14
41-50 0 0 7
51-60 0 0 3
61-70 0 0 1
>70 0 0 0

Gender Male 50 56.82 132
Female 38 43.18 113

Clinical Diagnosis Not mentioned 62 70.45 157
Seizure Disorder 17 19.32 43
Seizure with Comorbid Psychiatric Illness 2 2.27 9
Organic Pathology 1 1.14 11
Dissociative Disorder 6 6.82 25

Referral Reason To rule out Seizure 71 80.68 191
Organicity work up 5 5.68 17
To evaluate treatment response 12 13.64 37

Referring Department Psychiatry 0 0 2
Pediatrics 9 10.23 19
Not Available 1 1.14 1
Neurology 4 4.55 24
Medicine 4 4.55 21
Surgical 0 0 1
OPD 70 79.55 177



Discussion:

Since seizure is more common in a younger age in
developing countries and EEG is requested mostly
for the exclusion of seizure, this might explain the
reason for EEG referral for age group distribution in
our study.7 Mac et al showed a bimodal age
distribution of epilepsy patients in developed
countries with the first peak in childhood and another
one in old age. Except for Shanghai in China, most of
the Asian countries have younger epileptic patients.
8 The probable reason for the missing peak in the
older age group in many Asian countries is due to
the fact that most of the population are younger
compared to the number of old people. 8, 9 The trend
in the point prevalence of active epilepsy by 10-year
age groups is consistent with previous reports.10

Sex, while not commonly thought to affect the
occurrence of epilepsy, may contribute to differences
in epilepsy incidence.10 The incidence of epilepsy
tended to be higher in males than females. Here a
male predominant (53.9%) picture is seen. Similar to
reports from other Asian countries, there was slightly
male predominance.11 Epilepsy is slightly more
common in men than in women but the sex-specific
prevalence is not, in general, significantly different.
8 Reports are similar in other Asian countries. 12

Many studies report a higher incidence in males than
female in both developed and developing countries.13

EEG referral from psychiatrists reported abnormality
in 40 % of the study population in Bangladesh, 46.47%
in our study, 17.6% in the study by O�Sullivan, 11.3%
in the study by Lam but only 8.2% in the African study.

14-17 This disparity could be due to variation in sample
size, sample type as well as interpreter variability.
Different studies showed few or no positive finding
in EEG in psychiatric conditions, including ours.15,

16

The reason for referral in this study showed that to
rule out seizure (78%) was the commonest reason
for referral; evaluate treatment response 15.1% and
a few other minor conditions. The finding from this
study that seizure was the commonest reason for
which patients were referred for EEG is analogous to
some other studies in Nigeria17, 18, Africa19 and
Europe20 but differs from the results of a study from
USA21. Harmon et al, reported that the commonest
reason for EEG referral was altered mental status 52
(26%) followed by seizure 48 (24%) 22. Some other
authors are of the opinion that the reason for
requesting for EEG could vary between clinicians. 23

Smith et al, in their study reported that epilepsy and
seizure accounted for (62%) of the referral from
neurologists while other doctors used EEG procedure
as a diagnostic tool as it was not uncommon for them
to refer patients with clinical history of �funny
turning� or �aggressive outburst,� to exclude seizure.
23

Several published studies on epilepsies showed that
the chance of detecting interictal epileptiform
discharges (IEDs) from the first EEG varies between
29% and 55% at outdoor monitoring of patients. 24,

25 The present study data also reveals the same
scenario. However, in some studies, it is evident that
EEG may be positive up to 70% case.26 However,

Table IV

Abnormal EEG distribution statistical analysis summary

Predictors of abnormal EEG Test P value

Age Logistic Regression 0.000

Gender Chi-Square 0.507

Referral Reason To rule out seizure Chi-Square 0.521

Organicity work up Chi-Square 0.794

To evaluate treatment response Chi-Square 0.712

Referring Department Psychiatry Chi-Square 0.538

Pediatrics Chi-Square 0.322

Not Available Chi-Square 0.359

Neurology Chi-Square 0.044

Medicine Chi-Square 0.102

Surgical Chi-Square 1.000

OPD Chi-Square 0.074
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Bhagat et al reported normal EEG in the majority
which was done among the epileptics.27 This

difference is expected as EEG is a cross-sectional

record of the brain activity and 50% of patients with

epilepsy can have normal EEG, and therefore, does

not exclude epilepsy.28

In a previous study in Bangladesh, it has been found

EEG the abnormalities in 48.7% cases of which 23.7%

cases showed focal epileptic discharge; 10.5% cases

showed generalized epileptic discharge; 13.2% cases

showed focal or generalized slowing and 51.0% cases

were normal.13 In another study in Bangladesh, EEG

was done in 1386 patients among them, 36% had

abnormal EEG findings. 29

The major abnormality pattern in EEG in our study

and Molokomme was slow waves (9.8%). 15 However,

spike and wave were reported in Chowdhary et al as

common EEG pattern.14 In a series of 2648 patients

with the unquestionable diagnosis of the seizure by

Kershman et al, 46.5% had focal changes while 15.0%

had a diffuse generalized abnormality in their scalp

recordings of EEG.30 In our study, EEG was done in

245 patients in which EEG was normal in 64.1%

patients and abnormal in 35.9% patients, of which

19.2% had hemisphere and 10.6% had a generalized

epileptic discharge.

Conclusion:

EEG may be a relatively inexpensive and non-invasive

test for the detection of electrical activity within the

brain. In our study epilepsy is more common in male

younger aged patients. The commonest reason for

EEG referral was to rule out seizure disorder and the

most of EEG are normal. The most common type of

abnormalities in EEG pattern is slow wave which is

hemispheric. For the prediction of abnormality in EEG,

more variables and their association with seizure/

organicity need to be looked into.

Limitations:

There are some limitations. Firstly the clinical details

of the patients referred for EEG were not available.

There is chance of sampling bias. Moreover, the

chance of inter observer biasness was minimized by

following same principle in recording and typing the

EEG abnormality.
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Abstract:

Background: Chronic kidney disease (CKD) is a global health problem associated with increased

risks of morbidity, premature mortality, and/or decreased quality of life. CKD is usually asymptomatic

until progressive damage occurs and produce multiple symptoms and signs. Progressive loss of

kidney function in CKD leads to reduced production of 1-á-(OH) 2-D3 (1, 25-dihydroxyvitamin D;

calcitriol) and abnormal mineral homeostasis. The aim of the study was planned to assess the

mineral and bone disorder in CKD patients admitted in a tertiary care hospital. Methods: A Cross

sectional observational study was performed at a tertiary care centre. 100 cases of diagnosed

Chronic Kidney Disease patients in indoor of department of Nephrology and Medicine of Sir Salimullah

Medical College Mitford hospital from March 2018 to August 2018 were included in this study.

Results: Majority of the patients (60%) were of age between 46 and 65 years. 31% of the study

population were older than 65 years. 72% of the study population were male and 28% were female.

Diabetic nephropathy was the leading cause of CKD, affecting 36% of the study population.

Hypertension was the likely cause in 26% of the subjects. Obstructive uropathy and chronic

glomerulonephritis affected 7% and 5% of the subjects respectively. There was one (1%) patient

with ADPKD, and in 25% of the cases no causative factor was identified. Most (40%) of the study

subjects were in the stage 3 of CKD. 34% & 26% of the patients were in the stage 5 & 4 respectively.

We did not find any patient with normal vitamin D level. 10% of the patients were in the insufficient

range and 90% of the study subjects were deficient in vitamin D. Hyperparathyroidism was prevalent

in 75% of the study subjects. 79% of the patients had elevated serum phosphate levels.

Hypocalcemia was found in 49% of the patients. 33% of the patients had hyperkalemia during

admission. Hyperphosphatasia was prevalent in 39% of the study subjects. However, bone fraction

of the ALP was not tested. Among stages 3B, 4 and 5 CKD patients, there were 2% patients in each

group that were insufficient in vitamin D. Majority (32% in stage 5, 24% each in stages 3B and 4)

were deficient in vitamin D. Deficiency was also prevalent in earlier stages of CKD (10% patients in

stage 3A). The difference was statistically significant, that is, the later the stage of CKD the greater
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the prevalence of vitamin D deficiency was. All the patients in stage 5 and 4 (34% and 26%

respectively) had hyperparathyroidism. 0% and 15% of the patients in stages 3A and 3B respectively

had hyperparathyroidism. The difference between groups was statistically significant. Serum calcium

level correlated well with the stage of CKD. Most of the patients in stage 5 were hypocalcemic (32

among 34). Among the 39% of the total study population with hyperphosphatasia, 24%, 9% and 6%

were in stages 5, 4 & 3B respectively. Which were statistically significant. 49% pf the patients had

hyperparathyroidism with hypocalcemia, 26% of the patients had hyperparathyroidism and normal

serum calcium levels. None of the patients had hypocalcemia and normal PTH level. Among the 90

patients with deficient vitamin D levels, 46 had hypocalcemia also. 70 patients with deficient

vitamin D level also had high PTH level. The difference between groups which was statistically

significant.  Conclusion: MBD is a common complication in our CKD patients. Raised PTH, low

25(OH) D, and raised phosphorus levels were the most prevalent markers. Majority of our patients

presented, or were referred late. Clinical features of MBD in CKD were poor guides to the presence

of MBD in our pre-dialysis patients.
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Introduction:

Chronic kidney disease (CKD) is a global public health
burden1 and important contributor to the overall non-

communicable disease burden.2 Although the

reported prevalence of CKD varies widely across

countries and regions 5�10% of world population are

affected with this chronic disease and within the

paucity of data the estimated prevalence of CKD in

Bangladesh is 13.1%.1,3,4

CKD is a complex and progressive condition4,

characterized by either kidney damage or a decreased

glomerular filtration rate (GFR) of less than 60 mL/

min/1.73 m2 for 3 or more months5-6, which is

associated with serious consequences and increased

risk of mortality.2 Almost one million deaths were

reported worldwide in 2013 due to CKD and labeled

as the 13th leading cause of death.7 Moreover, the

societal direct and indirect costs of CKD and end-

stage renal disease (ESRD) are substantial and

increase throughout disease progression.[8] Economic

cost associated with CKD is higher and developed

countries dedicate more than 1% of the total health

budget to the approximately 0.1% of the population

that has ESRD.[9] However, ESRD management in

low middle income countries is too expensive to meet

the burden of treatment, such as, a study reported

that 80% of kidney-failure patients could not afford

treatment prior to 2003.10 In addition, in Southeast

Asia, renal replacement therapy (RRT) or dialysis

costs are more than 10 times the annual per capita

income of approximately USD 400, and health

insurance coverage is low or non-existent for RRT/

CKD treatment.11

CKD-associated mineral and bone disorders (also

termed as metabolic bone disease, MBD) or CKD-

MBD is one of the common complications, appeared

with progression of CKD comprising the abnormalities

in mineral and bone metabolism having both skeletal

and extra skeletal consequences.3,12 Progressive loss

of kidney function leads to reduced production of

calcitriol (1,25-dihydroxyvitamin D; active vitamin D),

an imbalance in serum calcium (Ca) and phosphorus

(P) levels and as well as changes in circulating levels

of parathyroid hormone (PTH) and elevated fibroblast

growth factor 23 (FGF23) levels).13-14 In addition,

multifactorial hypocalcemia and resistance to

parathyroid hormone (PTH) can lead to prolonged3

and excessive synthesis and secretion of PTH,

eventually leading to development of secondary

hyperparathyroidism and abnormalities in bone

architecture (renal osteodystrophy)[14] which can be

caused by either a high bone turnover state or a low

bone turnover state. In pre-dialysis patients, high

bone turnover bone disease is most prevalent. In

contrast, low bone turnover predominates in dialysis

patients.15 On the other hand, three novel

cardiovascular risk factors (hyperphosphatemia,

vascular calcification, and elevated fibroblast growth

factor 23 (FGF23) levels) have been discovered within
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the CKD-MBD and their risk factor status confirmed

in the general population.

So, CKD-associated mineral bone disorders

significantly increase mortality in CKD patients16 and

patients on hemodialysis with high plasma

phosphorus level have a 40% higher mortality rate.17-

19 Thus, the CKD-MBD manifests a disruption in the

systems biology between the injured kidney, skeleton,

and cardiovascular system that has a profoundly

negative impact on survival in CKD.[20] However,

despite high prevalence of mineral and bone disorders

in CKD patients4, there are limited data on CKD-

MBD in our country. Therefore, the objective of this

study is to find out the frequency of MBD in CKD

patient admitted in adult Nephrology and Medicine

ward of SirSalimullah Medical College Mitford

Hospital.

Methods:

A hospital based cross sectional  observational  study

was performed in  indoor patientsin Nephrology and

Medicine department of Sir Salimullah Medical

College Mitford hospital.  All the in patients

(>18years) who were diagnosed with CKD stage 3-5

between March 2018 to August2018 were included in

this study. History, clinical features, Investigation

and treatment given was collected from the records.

Patients on dialysis,on steroids and other drugs which

have effect on bone,with primary bone diseases and

patients who have kidney transplantwith were

excluded from the A total of 100 patients were included

in the study. Stage of CKD and MBD were determined

by analyzing data and statistical analysis was done.

Statistical analysis:

Results for  variables were expressed as means and

percentages. To establish relationship in between

variables chi-square analysis, student t test and

Fisher�s Exact test were done andthe p value of less

than 0.05 was considered statistically significant. The

SPSS 25 software was used for statistical analysis.

Results:

Demographic Characteristics:

Majority of the patients (60%) were of age between

46 and 65 years. 31% of the study population were

older than 65 years.

72% of the study population were male and 28% were

female.

Diabetic nephropathy was the leading cause of CKD,

affecting 36% of the study population. Hypertension

was the likely cause in 26% of the subjects.

Obstructive uropathy and chronic glomerulo-

nephritis affected 7% and 5% of the subjects

respectively. There was one (1%) patient with

ADPKD, and in 25% of the cases no causative factor

was identified (Table-I).

Most (40%) of the study subjects were in the stage 3

of CKD. 34% & 26% of the patients were in the stage

5& 4 respectively (Table -II).

No patient with normal vitamin D level was found.
10% of the patients were in the insufficient range
and 90% of the study subjects were deficient in
vitamin D (Table-III).

Table-I

Distribution of study patients according to etiology of

CKD (n = 100)

Aetiology Frequency (%)

Chronic Glomerulonephritis 5(5)

Hypertension 26(26)

Diabetes Mellitus 36(36)

Obstructive uropathy 7(7)

Unknown 25(25)

ADPKD 1(1)

Table II

Distribution of study patients according to Stage of

CKD (n = 100)

Frequency Percentage

Stage 3A 7 7.0

Stage 3B 33 33.0

Stage 4 26 26.0

Stage 5 34 34

Total 100 100

Table-III

Distribution of study patients according to Vitamin D

level (n = 100)

Frequency Percentage Cumulative

percentage

Insufficient 10 10.0 10

Deficient 90 90.0 100

Total 100 100
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Hyperparathyroidism was prevalent in 75% of the
study subjects (Table-IV).

79% of the patients had elevated serum phosphate levels
(Table-V).

Table-IV

Distribution of study patients according to Serum PTH

level (n = 100)

Frequency Percentage Cumulative

percentage

Normal 25 25.0 25

Hyperparathyroid 75 75.0 100

Total 100 100

Table-V

Distribution of study patients according to Serum

Phosphate (n = 100)

Frequency Percentage Cumulative

percentage

Normal 21 21.0 21

Hyperphosphataemia 79 79.0 100

Total 100 100

Hypocalcemia was found in 49% of the patients (Table
VI).
Among stages 3B, 4 and 5 CKD patients, there were
2% patients in each group that were insufficient in
vitamin D. Majority (32% in stage 5, 24% each in
stages 3B and 4) were deficient in vitamin D.
Deficiency was also prevalent in earlier stages of CKD
(10% patients in stage 3A). The difference was
statistically significant, that is, the later the stage
of CKD the greater the prevalence of vitamin D
deficiency was Table VII.

All the patients in stage 5 and 4(34% and 26%
respectively) had hyperparathyroidism. 0% and 15%
of the patients in stages 3A and 3B respectively had

hyperparathyroidism. The difference between groups

was statistically significant (Table-VIII).

Table VI

Distribution of study patients according to Serum

Calcium (n = 100)

Frequency Percentage Cumulative

percentage

Normal 51 51.0 51

Hypocalcaemia 49 49.0 100

Total 100 100

Table VII

Correlation between Vitamin D level&Stage of CKD (n = 100)

Stage 3A Stage 3B Stage 4 Stage 5 Total

Vitamin D Insufficient 4 2 2 2 10

Deficient 10 24 24 32 90

Total 14 26 26 34 100

Table VIII

Correlation between Serum PTH level & Stage of CKD (n = 100)

Stage 3A Stage 3B Stage 4 Stage 5 Total

PTH Normal 13 12 0 0 25

Hyperparathyroid 0 15 26 34 75

Total 13 27 26 34 100

Chi-Square Tests

Value df df Asymptomatic Significance (2-sided)

Pearson Chi-Square 60.967a 4 .000
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Table IX

Correlation between Serum calcium level&Stage of CKD (n = 100)

Stage 3A Stage 3B Stage 4 Stage 5 Total

Ca Normal 13 4 14 2 51

Hypocalcaemia 1 22 12 32 49

Total 14 26 26 34 100

Chi-Square Tests

Value df df Asymptomatic Significance (2-sided)

Pearson Chi-Square 49.637a 4 .000

Serum calcium level correlated well with the stage of CKD. Most of the patients in stage 5 were hypocalcemic
(32 among 34).

Table X

Correlation between Serum ALP level&Stage of CKD (n = 100)

Stage 3A Stage 3B Stage 4 Stage 5 Total

ALP Normal 14 20 17 10 61

Hyperphosphataesia 0 6 9 24 39

Total 14 26 26 34 100

Chi-Square Tests

Value df Df Asymptomatic Significance (2-sided)

Pearson Chi-Square 26.192a 4 .000

Serum calcium level correlated well with the stage of CKD. Most of the patients in stage 5 were hypocalcemic
(32 among 34).

Table-XI

Correlation between Serum PTH and Calcium levels (n = 100)

Normal Hypocalcaemia Total

PTH Normal 25 0 25

Hyperparathyroid 26 49 75

Total 51 49 100

Chi-Square Tests

Value df Df Asymptomatic Significance (2-sided)

Pearson Chi-Square 32.026a 1 .000
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49% pf the patients had hyperparathyroidism with
hypocalcemia, 26% of the patients had
hyperparathyroidism and normal serum calcium
levels. None of the patients had hypocalcemia and
normal PTH level (Fig.-1).

Among the 90 patients with deficient vitamin D levels,
46 had hypocalcemia also 70 patients with deficient
vitamin D level also had high PTH level. The difference
between groups was statistically significant.

Table-XIII

Correlation between Serum 25(OH)D and PTH levels (n

= 100)

Normal Hypocalcaemia Total

Vitamin D Insufficient 5 5 10

Deficient 20 70 90

Total 25 75 100

Chi-Square Tests

Value df Df Asymptomatic

Significance (2-sided)

Pearson 3.704a 1 .054

Chi-Square

Fig.-1: Bar Chart
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Discussion:

The study was done on 100 patients diagnosed as a
case of Chronic Kidney Diseae after considering the
exclusion and inclusion criteria described in the
previous chapters.

 In this study, majority of the patients (60%) were of
age between 46 and 65 years. 31% of the study
population were older than 65 years. 72% of the study
population were male and 28% were female. In a study
done by Julius U. Okoye, Ejikeme B. et al in Nigeria,
63.1% were males. The subjects were aged between
18 and 86 years.21

Diabetic nephropathy was the leading cause of CKD,
affecting 36% of the study population. Hypertension
was the likely cause in 26% of the subjects.
Obstructive uropathy and chronic glomerulonephritis
affected 7% and 5% of the subjects respectively. There
was one (1%) patient with ADPKD, and in 25% of the
cases no causative factor was identified. In the study
done by Julius U. Okoye, Ejikeme B. et al in Nigeria,
Chronic Glomerulonephritis, hypertension and
Diabetes mellitus were the main causes of chronic
kidney disease.21

Table XII

Correlation between Serum 25(OH)D and Calcium levels

(n = 100)

Normal Hypocalcaemia Total

Vitamin D Insufficient 7 3 10

Deficient 44 46 90

Total 51 49 100

Chi-Square Tests

Value df Df Asymptomatic

Significance (2-sided)

Pearson 1.605a 1 .205

Chi-Square
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In our study, most (40%) of the study subjects were
in the stage 3 of CKD. 34% & 26% of the patients
were in the stage 5 & 4 respectively.In a  study in
BIRDEM22 16%, 29.4%,54.6% were in stages 3,4,5
CKD respectively.In the Nigerian study, 25.9%, 50.6%,
and 23.5% were in stages 3, 4, and 5 CKD
respectively.21

 In this study, we did not find any patient with normal
vitamin D level. 10% of the patients were in the
insufficient range and 90% of the study subjects were
deficient in vitamin D. In the Nigerian study, all
patients had low levels of 25 (OH) D, 62.4% had
vitamin D deficiency, while 37.6% had insufficient
vitamin D.21

Other studies done in USA23,24 and UK25 showed
similar findings. Wolf et al[24] found 78% of patients
they studied, had low 25(OH) D i.e. <75 nmol/L, with
blacks being more deficient than whites. Gonzalez et
al23 found that 86% of 43 CKD patients they studied
had inadequate 25(OH) vitamin D. Kosmadakis et al
[25]studied stages 3 and 4 CKD patients, found 25(OH)
D insufficiency with values not much different in the
2 stages (39.8±24 versus 38.3±22.3nmol/L). The
finding of low 25 (OH) D in our study is significant
considering the increased all-cause mortality noted
in patients with deficiency as was documented by
Mehrota et al.26 They studied 3011 predialysis
patients, found that those with 25(OH) D levels <
37.5 nmol/L had increased risk for all-cause mortality,
compared to those with vitamin D sufficiency.

Other studies have shown that decreases in calcitriol
levels occurred in patients with early CKD and
preceded increases in serum PTH levels.27 These are
in agreement with this study in which none of the
patients had sufficiency of 25 (OH) D (from FGF-23
inhibition), while about 25% of them had normal levels
of PTH.

Though none of our patients were not in end stage
renal disease, there was still a high prevalence of
these markers of CKD-MBD. This may explain the
high mortality rates even in earlier stages of CKD.
This study showed low levels of vitamin D, with high
rates of hyperparathyroidism and hyperphos-
phataemia. Hypocalcemia was found in 49% of our
patients during admission. But the Nigerian study
differs in this aspect as only 5.9% of the cases there
had hypocalcemia.21

In SEEK study28, where pre-dialysis patients were
similarly studied, it was found that blacks had
significantly lower levels of 25(OH) D but higher levels
of calcium, phosphorus and PTH. This high secondary
hyperparathyroidism (SHPT) and 25(OH) D deficiency

occurs early in the course of CKD, irrespective of
age, gender, diabetes mellitus, eGFR, calcium and
phosphorus. Some studies have suggested that this
high prevalence might be due to blacks having reduced
calcium sensing capacity,29 or due to greater skeletal
resistance to PTH among blacks.30

In our study, hyperparathyroidism was prevalent in
75% of the study subjects. In the Nigerian study,
84.7% of the patients had hyperparathyroidism. 79%
of the patients had elevated serum phosphate levels
in our study. In the Nigerian study, 69.4% had
hyperphosphataemia. In Ananna�s22 study
significantly low rate (44.8%-56.2%) of raised serum
ALP was seen in CKDMBD cases compared to 72.5%-
83.2% rate of raised iPTH in those cases. Also, there
were no increase in the rate of raised serum iPTH
and ALP with worsened CKD stages

There is currently a phosphate-centric paradigm for
the pathophysiology and therapy of CKD. In our
environment, serum phosphorus is routinely assayed
in patients. There is, the tendency to treat
hyperphosphataemia with available calcium containing
phosphate binders in addition to vitamin D
analogues. Also, patients are dialyzed with high
calcium containing dialysate. Without concomitant
assays of serum PTH, vitamin D, and FGF-23, this
practice no longer enjoys a favorable review, and
predisposes patients to adynamic bone disease (ABD)
which worsens vascular calcification type of MBD as
noted, in the work by Sanusi et al.[30] Also, calcium
in these compounds has a stimulatory effect on the
secretion of FGF23 which further sustains the MBD.
This however is not the case with Sevelamer or
Lanthanum carbonate.31

In our study, 33% of the patients had hyperkalemia
during admission. In the Nigerian study, 41.2% had
hyperkalemia.21

Hyperphosphatasia was prevalent in 39% of our study
subjects. However, bone fraction of the ALP was not
tested. In the Nigerian study, 24.7% had high levels
of alkaline phosphatase.21

Among the 34 patients in the stage 5 CKD, 24 (24%)
were male and 10 (10%) were female. 7% and 22% of
the patients in stage 3A and 3B CKD respectively
were male, with 0% and 11% being female in those
groups respectively. The sex difference between
groups were not statistically significant.

In this study, among stages  3B, 4 and 5 CKD
patients, there were 2% patients in each group that
were insufficient in vitamin D. Majority (32% in stage
5, 24% each in stages 3B and 4) were deficient in
vitamin D. Deficiency was also prevalent in earlier
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stages of CKD (10% patients in stage 3A). The
difference was statistically significant, that is, the
later the stage of CKD the greater the prevalence of
vitamin D deficiency was. This finding is similar to
the Nigerian study, which saw worsening Vitamin D
deficiency as CKD stage increased. However,
prevalence of vitamin D insufficiency (relative higher
Vitamin D levels) appeared to fall with worsening
renal function. The changing pattern of vitamin D
insufficiency and deficiency with increasing CKD
stage was assessed using X² test for trend.21

 All our patients& in stage 4 and 3b (34% and 26%
respectively) had hyperparathyroidism. None, 1% and
14% of the patients in stages 1, 2 and 3A 39
respectively had hyperparathyroidism. The difference
between groups was statistically significant. Serum
calcium level correlated well with the stage of CKD.
Most of the patients in stage 5 were hypocalcemic
(32 among 34). Among the 39% of the total study
population with hyperphosphatasia, 24%, 9% and 6%
were in stages 5, 4 & 3B respectively. The difference
between groups were statistically significant. 49% pf
the patients had hyperparathyroidism with
hypocalcemia, 26% of the patients had
hyperparathyroidism and normal serum calcium
levels. None of the patients had hypocalcemia and
normal PTH level. Among the 90 patients with
deficient vitamin D levels, 46 had hypocalcemia also.
70 patients with deficient vitamin D level also had
high PTH level. The difference between groups was
statistically significant.

Conclusion:

The findings of this study suggest that MBD as a
complication is common in our CKD patients. Raised
PTH, low 25(OH) D, and raised phosphorus levels
were the most prevalent markers, even in this
population of pre-dialysis patients. Majority of our
patients presented, or were referred late. Clinical
features of MBD in CKD were poor guides to the
presence of MBD in our pre-dialysis patients. It
therefore may not be proper for practitioners to wait
for symptoms and signs to manifest.

Limitations:

The study was done on 100 cases only due to time
and resource constraint. It was done in only one
centre in Dhaka, which may not reflect the wholesome
picture of our country. Due to the cross-sectional
nature of this study, patients were assessed only at
presentation. There is a chance of changes in CKD
stages estimation on further patient follow up. There
are also diurnal variations in the metabolites assayed,
some variations occur with meals, and different
coefficients of variation of assays exist. Bone fraction

(bALP) ALP and FGF-23 levels could not be assayed
in this study.
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Abstract

Introduction: Secondary hyperparathyroidism due to vitamin D deficiency (VDD) is thought to play

a role in glucose homeostasis. The aim of this study was to determine the   association of parathormone

and vitamin D with prediabetes and its different cardiovascular risk factors.  Methods: This cross-

sectional study was conducted among 117 adults with newly detected prediabetes. Participants

were recruited consecutively from the Department of Endocrinology, BSMMU to measure serum 25-

hydroxyvitamin D by high performance liquid chromatography, intact parathormone (iPTH) by

chemiluminescent enzyme-labeled immunometric assay; fasting insulin by chemiluminescent

microparticle immunoassay and glucose by glucose oxidase method to calculate homeostasis model

assessment of insulin resistance (HOMA-IR). Results: Patients with hyperparathyroidism had

significantly higher percentages of VDD than those with normal parathyroid status. Only percentages

of impaired glucose tolerance (IGT) status had significant association with the combined iPTH and

vitamin D groups. Serum iPTH significantly correlated with age, HbA1C, vitamin D and HOMA-IR.

Hyperparathyroidism had significant predictive association with only IGT and hypovitaminosis D in

adults with prediabetes.Conclusion: VDD combined with high PTH may be associated with glycemic

dysregulation in adults with prediabetes especially in IGT without any significant associations with

its cardiovascular risk factors.

Keywords: parathormone, vitamin D deficiency, prediabetes, impaired glucose tolerance,

cardiovascular risk factors.
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Introduction:

The prevalence of prediabetes, which is the risk factor
for diabetes mellitus (DM), has recently increased
steadily to 10.1% among Bangladeshi adults with
significantly higher in urban area.1 People living in
cities spending a majority of their time in indoors
and hardly get enough sunlight exposure for adequate
cutaneous production of vitamin D. Thus, VDD has

become a major health concern in the modern society.

In a recent study, we found that about 70%

Bangladeshi adults with prediabetes had VDD (<20

ng/ml).2 Prediabetes state is associated with the

macrovascular complications of DM. Emerging

evidence also suggests a role for mineral metabolism

in cardiovascular disease (CVD) risk.Parathormone



(PTH) is a key regulator of mineral metabolism, the
homeostasis of calcium, phosphate, vitamin D, and
bone turnover3. VDD activates the renin-angiotensin-
aldosterone system and can predispose to
hypertension and left ventricular hypertrophy.
Additionally, VDD causes an increase in PTH, which
increases insulin resistance and is associated with
diabetes, hypertension, inflammation, and increased
cardiovascular risk4. Furthermore, increased PTH is
associated with higher prevalence of metabolic
syndrome (MetS), independently of vitamin D status5.
Some U.S. studies have suggested the importance of
initial management in the prevention of MetS as well
as CVD in prediabetic adults6,7.

A regulatory role for PTH in the cardiovascular system
is based on the findings that PTH receptors are
expressed in the heart and the vessels8. Studies also
showed the incidence of CVD were reduced after
parathyroidectomy in patients with primary or
secondary hyperparathyroidism9,10. Nevertheless the
CVD risks of elevated PTH and the benefits of PTH-
lowering in the general population have not been
established.  However, to date, no studies have
established the relationship between PTH status and
cardio metabolic risk in Bangladesh. So, the aim of
the present study was to determine the association
of PTH with cardio-metabolic risk in adults with
prediabetes and also to examine whether associations
of vitamin D, PTH and calcium with risk factors are
independent of each other or not.

Methods:

Study design:

This cross-sectional study was conducted at
Department of Endocrinology, BSMMU during the
period of July 2018 to June 2019. Newly detected and
untreated 117 adults with prediabetes were included
in this study by consecutive purposive sampling.
Exclusion criteria were: patients with current or past
history of intake of vitamin D or calcium within last
120 days of sample collection; taking any medications
(anticonvulsant, ketoconazole, glucocorticoids,
rifampicin, isoniazid, oral contraceptive etc.) that
alter vitamin D level; having any known endocrine
disorders (hyperthyroidism, hypothyroidism,
hyperparathyroidism, cushing syndrome etc.)
affecting vitamin D metabolism; known liver (serum
ALT > 2 ×upper limit of normal), renal (eGFR <60 ml/
minute/1.73 m2 of body surface area), autoimmune,
inflammatory diseases, malignancy or pregnancy and
lactation.The study protocol was approved by
Institutional Review Board, BSMMU. Written
informed consent was taken from each participant.
Data were collected using pretested semi-structured

questionnaires and physical examination including
blood pressure, waist circumference, height & weight
to calculate BMI were done. Blood was taken in fasting
state to measure25-hydroxyvitamin D [25(OH)D],
intact PTH (iPTH), calcium, phosphate, fasting lipid
profile, fasting insulin and fasting blood glucose.

Biochemical analysis:

About 10 ml of venous blood was collected from each
participant after an overnight 8 to 10 hours of fasting.
Fasting blood glucose was measured by glucose
oxidase, 25(OH)D by high performance liquid
chromatography (HPLC), iPTH by chemiluminescent
enzyme-labeled immunometric assay, fasting insulin
by chemiluminescent microparticle immuno-assay
method. Values of the fasting insulin and fasting
blood glucose were used to calculate the HOMA-IR
[{fasting insulin (µU/ml) × fasting blood glucose
(mmol/L)} ÷ 22.5]11. Serum 25(OH)D was measured
by SIL 20 series prominence HPLC analyzer with a
coefficient of variability 2.6 � 4.9%. Insulin was
measured by ARCHITECT Insulin assay Abbott, USA
and iPTH was measured by Immulite 2000 systems
Siemens, USA analyzer. Serum total cholesterol
(TC)along with triglyceride (TG) were analyzed by
enzymatic colorimetric assay and high density
lipoprotein cholesterol (HDL-C) as well as low density
lipoprotein cholesterol (LDL-C) were analyzed using
homogeneous enzymatic colorimetric assay.

Operational definitions:

Prediabetes was diagnosed according to American
Diabetes Association, 2018 criteria {any one from
below: fasting blood glucose= 5.6 � 6.9 mmol/L (IFG),
2 hours after 75 gm OGTT= 7.8 � 11 mmol/L (IGT) or
HbA1C= 5.7 � 6.4%}12. Vitamin D status was
categorized by Endocrine Society�s clinical practice
guideline in to vitamin D deficiency or not with a cut-
off value of 20 ng/ml13.The cut-off point to define
insulin resistance was by HOMA-IR of 2.6 and
hyperparathyroidism was 65.1 pg/ml14.

Statistical analysis:

Data were coded, entered and analyzed by computer
based SPSS program (version 22.0). Data were
expressed as frequencies or percentages for
qualitative values and mean (±standard deviation, SD)
or median (inter-quartile range, IQR) [HOMA-IR,
LDL-C, TG] for quantitative values. Associations
among qualitative variables were done by Chi-square
or Fisher�s exact test. Associations of quantitative
variables between two groups were analyzed by
independent-samples T test/ Mann-Whitney U test
and for more than two groups by One-way ANOVA/
Kruskal-Wallis One-way ANOVA test. Correlation
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between iPTH with clinical and biochemical CV risk
factors were tested by Pearson�s or Spearman�s
correlation co-efficient test. Multivariate binary
logistic regression analysis was done to see the
predictive association of clinical and biochemical
variables with hyperparathyroid status. A two-sided
p <0.05 was set as statistically significant.

Results:

Table I is showing the characteristics of prediabetic
patients with parathyroid status. Patients with
hyperparathroidism had significantly lower corrected
calcium (8.94±0.39 vs. 9.27±0.45, mg/dl, p=0.003) and
phosphate (3.38±0.71 vs. 3.76±0.44, mg/dl, p=0.040)
and higher percentages of VDD (68.4% vs. 40.8%,
p=0.042) than those with normal parathyroid status.
Other characteristics were statistically similar
between the parathyroid status groups.

The patients with prediabetes were divided in to four
groups with the combination of parathyroid (cut-off
of 65.1 pg/ml) and vitamin D status (cut-off of 20 ng/
ml). None of the studied cardiovascular risk factors,
were significantly different among the combination
groups except IGT status which had  significant
association with the combined iPTH and vitamin D
group [p=0.046] (Table II).

Age was positively correlated with iPTH (r=0.195,
p=0.035). Serum corrected calcium (r=-0.476, p<0.001),
phosphate (r=-0.414, p<0.001) and vitamin D (r=-0.237,
p=0.010) were negatively correlated with iPTH. HbA1C
(r=0.185, p=0.046) and HOMA-IR (r=0.182, p=0.049)
were positively correlated with iPTH (Table III).

In binary logistic regression analysis, hyperpara-
thyroidism had significant predictive association with
only IGT [â (95% CI):4.296 (1.065, 17.323), p=0.040]
and hypovitaminosis D [â (95% CI): 5.012 (1.304,
19.258), p=0.019] in adults with prediabetes (Table IV)

Table-I

Clinical and biochemical profiles of adults with prediabetes according to parathormone status (n= 117)

Variables Normal parathyroid Hyperparathyroidism P

status (n= 98) (n= 19)

Age (years), mean±SD 35.60±9.92 39.89±9.82 0.09

Sex (female), n (%) 79 (80.6) 15 (78.9) 1.00

Smoker, n (%) 15 (15.3) 5 (26.3) 0.315

Physically inactive, n (%) 47 (48.0) 10 (52.6) 0.804

Obesity (BMI ³25 kg/m2), n (%) 78 (79.6) 16 (84.2) 1.00

Central obesity (M³90 cm, F³80 cm), n (%) 90 (91.8) 18 (94.7) 1.00

Hypertension (³140/90), n (%) 24 (24.5) 6 (31.6) 0.570

Fasting blood glucose (mmol/L), mean±SD 5.75±0.62 5.99±0.56 0.11

2 hours OGTT glucose (mmol/L), mean±SD 8.14±1.67 7.79±1.52 0.40

HbA1C (%), mean±SD 5.72±0.39 5.83±0.33 0.27

Serum corrected calcium (mg/dl), mean±SD 9.27±0.45 8.94±0.39 0.003

Serum phosphate (mg/dl), mean±SD 3.76±0.44 3.38±0.71 0.040

Hypovitaminosis D (<20 ng/ml), n (%) 40 (40.8) 13 (68.4) 0.042

Serum HOMA-IR, median (interquartile range) 2.57 (1.92, 3.66) 2.45 (1.95, 3.83) 0.97

Insulin resistance (HOMA-IR ³2.6), n (%) 48 (49.0) 9 (47.4) 0.90

Hypercholesterolemia (TC ³200 mg/dl), n (%) 48 (49.0) 10 (52.6) 0.77

Hypertriglyceridemia (TG ³150 mg/dl), n (%) 50 (51.0) 10 (52.6) 0.90

High LDL-C (³130 mg/dl), n (%) 51 (52.0) 7 (36.8) 0.23

Low HDL-C, (M<40 mg/dl, F<50 mg/dl), n (%) 73 (74.5) 14 (73.7) 1.00

Metabolic syndrome, n (%) 71 (72.4) 16 (84.2) 0.39

Independent-samples T test or Mann-Whitney U test and Pearson�s chi-square test or Fisher�s exact test
were done as appropriate
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Table II

The combined effect of iPTH and vitamin D status on characteristics in adults with prediabetes

Variables                           Hyperparathyroidism                      Normal parathyroid status p

Hypovitaminosis D Normal vitamin D Hypovitaminosis D Normal vitamin D

(n= 13) (n= 6)  (n= 40) (n= 58)

Age 41.38±11.0 36.67±6.19 36.22±8.82 35.17±10.66 0.251*

Male sex 4 (30.8) 0 (0.0) 9 (22.5) 10 (17.2) 0.453�

Smoker 4 (30.8) 1 (16.7) 3 (7.5) 12 (20.7) 0.118�

Physically inactive 6 (46.2) 4 (66.7) 15 (37.5) 32 (55.2) 0.282�

BMI 29.24±4.56 27.46±1.83 28.99±4.07 28.89±4.71 0.862*

WC 97.31±12.62 96.0±7.82 99.50±9.29 95.59±11.75 0.606*

SBP 118.08±14.22 117.50±14.748 121.30±15.88 115.66±14.32 0.337*

DBP 81.54±10.68 80.83±7.36 82.05±11.52 78.97±8.84 0.484*

IFG 9 (69.2) 6 (100.0) 28 (70.0) 40 (69.0) 0.536�

IGT 8 (61.5) 2 (33.3) 32 (80.0) 38 (65.5) 0.046�

Raised HbA1C 9 (69.2) 5 (83.3) 27 (67.5) 29 (50.0) 0.165�

HOMA-IR 2.45 (1.79, 4.08) 2.49 (2.01, 3.24) 2.75 (2.05, 3.98) 2.41 (1.68, 3.47) 0.644�

TC 212.46±44.52 186.17±19.41 207.05±39.55 201.48±43.47 0.558*

LDL-C 127.0 114.0 131.50 131.0 0.266�

(107.0, 156.0) (99.45, 130.50) (112.0, 148.50) (104.0, 153.05)

HDL-C 41.46±12.43 41.17±5.85 39.95±8.03 43.19±9.72 0.413*

TG 194.0 136.0 162.50 143.50 0.592�

(110.0, 212.50) (85.75, 232.0) (138.25, 233.50) (105.75, 190.0)

Data were expressed in mean±SD or median (IQR) or frequency (%) as appropriate

*One-way ANOVA test was done; �Kruskal Wallis one way ANOVA test was done; �Fisher�s exact test was done

Table III

Correlation of clinical and biochemical variables with serum iPTH in the study population

Variables r p

Age (years) 0.195 0.035

BMI (kg/m2) 0.116 0.214

WC (cm) 0.165 0.076

SBP (mm-Hg) 0.128 0.168

DBP (mm-Hg) 0.124 0.183

FBG (mmol/L) 0.045 0.630

2H after OGTT glucose (mmol/L) 0.122 0.191

HbA1C (%) 0.185 0.046

Serum corrected calcium (mg/dl) -0.476 <0.001

Serum phosphate (mg/dl) -0.414 <0.001

Serum vitamin D (ng/ml) -0.237 0.010

HOMA-IR 0.182 0.049î

TC (mg/dl) 0.049 0.603

TG (mg/dl) 0.063 0.503î

LDL-C (mg/dl) -0.050 0.592î

HDL-C (mg/dl) -0.039 0.680

Pearson�s correlation test or îSpearman�s correlation test was done
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Discussion:

This study included 117 newly detected adults with
prediabetes to see the association of iPTH and
vitamin D with different CV risk factors. This study
failed to demonstrate any significant association of
iPTH with/without vitamin D with different CV risks
in adults with prediabetes. However, iPTH had

significant association with glycemic profiles

indicating that hyperparathyroidism might be

responsible for development of prediabetes- a well

known risk factor for CVD. Significant correlation of

iPTH with HOMA-IR indicates a plausible mechanism

of progression from NGT to prediabetes by

hyperparathyroidism mediated insulin resistance.

Again significant association between iPTH with

vitamin D explains role of vitamin D deficiency in

the pathogenesis of prediabetes.

The pathogenic mechanism between vitamin D/PTH

and glucose intolerance is not yet clarified. PTH is

thought to act both directly on â-cell or indirectly

through augmentation of extracellular calcium intake

and byreducing peripheral insulin sensitivity15. PTH

increases cytosolic calcium in pancreatic cells and
induces adipocyte tissue lipolysis in a dose-

dependent manner through protein kinase A
phosphorylation of the hormone-sensitive lipase,
results in IR. Vitamin D status has been also
hypothesized to be involved in the regulation of â-
cell function16.

Several large�scale observational and epidemiological
data also suggest the positive association of
hyperparathyroidism with abnormal glucose
metabolism. In a large, epidemiological study, serum
PTH was found to be positively correlated with fasting
plasma glucose17,18. The evidence on the connection
between PTH and dysglycemia has come
predominately from case-control studies of patients
with primary hyperparathyroidism19. In a large,
population-based study showed, elevated PTH was
independently associated with risk for diabetes among
white, but not black adults20.

In the current study, we found that,
hyperparathyroidism was significantly associated with
only IGT, similar findings that have been reported
previously in elderly patients with prediadetes21. In
contrast, patients with normocalcemic primary
hyperparathyroidism (PHPT)do not exhibit insulin
resistance and glucose intolerance in another

Table IV

 Binary logistic regression analysis of PTH status as dependent variable

Independent variable Odds ratio 95% confidence interval p

High CV risk age (M>55, F>65 years) vs. low risk age 0.494 0.059, 4.164 0.517

Male vs. female 1.924 0.255, 14.528 0.526

Smoker vs. nonsmoker 0.227 0.037, 1.374 0.106

Physically inactive vs. active 0.417 0.116, 1.496 0.180

Obese (e�25) vs. nonobese 0.460 0.061, 3.477 0.452

Centrally obese (Me�90, Fe�80) vs. centrally nonobese 1.522 0.049, 47.707 0.811

Hypertensive (e�140/90) vs. normotensive 0.981 0.242, 3.984 0.979

IFG (e�5.6) vs. non-IFG 0.628 0.125, 3.165 0.573

IGT (e�7.8) vs. NGT 4.296 1.065, 17.323 0.040

HbA1C: raised (e�5.7%) vs. normal 0.491 0.133, 1.818 0.287

Vitamin D: Deficiency (<20 ng/ml) vs. not deficiency 5.012 1.304, 19.258 0.019

Total cholesterol: high (e�200) vs. optimal 5.238 0.682, 40.256 0.112

LDL-cholesterol: high (e�130) vs. optimal 4.884 0.768, 31.068 0.093

HDL-cholesterol: low (M<40, F<50) vs. optimal 1.015 0.182, 5.671 0.987

Triglyceride: Hypertriglyceridemia (e�150) vs. optimal 1.495 0.358, 6.240 0.581

Metabolic syndrome vs. non-metabolic syndrome 1.097 0.107, 11.225 0.938

Insulin resistance (e�2.6) vs. insulin sensitive 1.365 0.385, 4.838 0.630

Constant 0.814 � 0.910
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study22. The inconsistency between study results
might be attributed to the heterogeneity in study
designs, the tiny study samples included, the varied

time intervals of follow-up, also because the different

techniques used for the evaluation of glucose

homeostasis.

Elevated PTH is associated with a greater prevalence

of cardiovascular risk factors23. The results of our

earlier study demonstrated that there have been

higher prevalence rates of obesity, hyperlipidemia,

hypertension and type 2 diabetes mellitus among

PHPT patients compared with the general population

and goiter patients24. While most evidence suggests

that hyperparathyroidism causes CVD risk factors, it

is possible that other factors influence both

conditions.

In our study we found, no significant association of

iPTH with/without vitamin D with other different

cardio-metabolic risk factors (obesity, dyslipidemia,

hypertension) in adults with prediabetes. The

association of increased PTH with cardio-metabolic

risk factor may be explained by correlations with

individual components, especially high blood

pressure, hyperglycemia, and low HDL-C levels25.

However, the current literature assessing this

association is inconsistent. Variations in the study

populations may partly support the different results.

The majority of the recent data arefrom observational,

epidemiological studies that are useful for generating

hypotheses but not for proving causality. It is

particularly difficult to remove all the confounding

variables, especially adiposity. Further research,

particularly prospective studies, is needed to

determine the role of PTH in the etiology of cardio-

metabolic risk factors. Limitations to our study were

the small sample size and cross-sectional design,

which can not prove a causal relationship. We did

not take into consideration of inflammatory markers

which are possible intermediate confounders. Despite

these limitations, to our knowledge, this is the first

study to investigate the relationship between serum

vitamin D, PTH and cardio-metabolic risk factors

among Bangladeshi adults with prediabetes.

Conclusion:

Vitamin D deficiency associated secondary

hyperparathyroidism may play a role in the

pathogenesis of prediabetes. However, the cardio-

metabolic risk factors in patients with prediabetes

have no significant associations with PTH.
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Abstract

Background:  Diffuse large B-cell lymphoma (DLBCL) is the most common subtype of non-Hodgkin
lymphoma (NHL). This is a heterogeneous group of hematological malignancy of large B lymphocytes
with a diffuse growth pattern. Managing DLBCL is challenging because of the biological and clinical
heterogeneity of the disease and toxicities during treatment. Methods: This quasi experimental
study was conducted at DMCH Hematology department from January 2018 to June 2019 including
nineteen, newly diagnosed diffuse large B cell lymphoma with stage I to IV A/B cases. Protocol was
approved by ethical review committee (ERC) of Dhaka Medical College Hospital(DMCH). Patients
fulfilling the inclusion criteria were enrolled using convenient purposive sampling and then allotted
any one of the two regimen groups.Results: Total nineteen (19) DLBCL cases were enrolled for this
study and divided into two groups as arm A treated with  RCHOP(10 cases) and arm B treated with R-
DA-EPOCH (9 cases) . Mean age of all patients was 41 years (range 16 to 60 Y). Among them majority
(13/69%) of the patients were below 50 years of age and M: F ratio was 2:1.102 cycles of chemotherapy
were administered among 20 patients. In R-CHOP group of patients, Grade 1-2 Anemia was found in
14 cycles (28.0%). In R-DA-EPOCH group Grade 1-2 Anemia was found in 14 cycles (31.1%).  Grade
3-4 thrombocytopenia was found in 6 cycles (12%) in R-CHOP group. On the other hand, Grade 3-4
thrombocytopenia was found in 4(8.89%) patients in R-DA-EPOCH group. There were 4 episodes of
neutropenic fever (8% of cycles) in R-CHOP group and 3 episodes (6.7% of cycles) in R-DA-EPOCH
group. 8 out of 10 patients suffered from grade 1-2 anemia in R-CHOP group and 8 out of 9 patients
suffered from grade 1-2 anemia.  2 out of 9 patients suffered from grade 3-4 thrombocytopenia in R-
DA-EPOCH group. Grade 3-4 hemorrhage occurred in 1(10%) patient in R-CHOP group and 2 (22.2%)
patients in R-DA-EPOCH group. Mucocitis (grade 1-2) was found in 5 patients (50%) in R-CHOP group
and 8 cycles (88.8%) in R-DA-EPOCH group which was not statistically significant. Diarrhea (grade 1-
2) was found in 2 patients (20%) in R-CHOP group and 5 patients (55.5%) in R-DA-EPOCH group.
Neuropathy was found in 3 patients (30%) in R-CHOP group and 1 patient (11.1%) in R-DA-EPOCH
group. Febrile neutropenia was found in 4 patients (40%) in R-CHOP group and 3 patients (33.3%) in
R-DA-EPOCH group.Conclusion: From the result of this study it can be concluded that, Overall
incidence of grade 3-4 anemia, thrombocytopenia and diarrhea was more in R-DA- EPOCH group and
neuropathy was more common in R-CHOP group.
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Introduction:

Diffuse large B-cell lymphoma (DLBCL) is the most
common subtype of non-Hodgkin lymphoma (NHL),
with  an annual incidence of 3 to 4 per 100
 000 persons in Europe.1 After introduction of newer
modalities of treatment, survival rates have improved
over the last several decades. Most recent 5-year
relative survival rate are reported as 62.0% in the
United States and 55.4% in Europe.2 A multicenter
retrospective study in Bangladesh reported that NHL
and Hodgkin Lymphoma (HL) comprise 16.9% and 3.9
% among the hematological malignancies over a 5
years study period.3 In another single center study
of lymphoma in Bangladesh stated that DLBCL
comprised of 48% of all NHL among total 125 cases
and 41% of those were non-Germinal Center B cell
pattern with majority presented with advanced stage.4

The first of three trials established rituximab (R) plus
CHOP (cyclophosphamide, doxorubicin,

vincristine, prednisone; R-CHOP refers to the
combination regimen) as frontline standard of care
for diffuse large B-cell lymphoma (DLBCL) was done
in 2002.5,6 The 3-year event-free survival (EFS) rate
ranged from 53% in patients age 60 years or older
with high-risk features to 79% in patients 18 to 60
years old with a low-risk International Prognostic
Index (IPI).7 Less favorable outcomes for patients
with recurrent DLBCL prompted efforts to improve
first-line approaches and biomarkers to identify high-
risk patients.8

National Cancer Institute (NCI) investigators modified
the CHOP regimen and developed the 96-hour
infusional dose-adjusted (DA) etoposide, prednisone,
vincristine, cyclophosphamide, and doxorubicin
(EPOCH) combination. Rationale included evidence
of less tumor resistance with prolonged exposure to
natural products, less cardiac toxicity with prolonged
doxorubicin administration, and maximization of dose
intensity by pharmacodynamic dose adjustment on
the basis of each cycle�s neutrophil nadir.9 The initial
DA-EPOCH study in untreated DLBCL reported a 62-
month progression-free survival (PFS) rate of 70% and
overall survival (OS) rate of 73%, better results than
with CHOP. Rituximab was added to DA-EPOCH,
resulting in a 12-month Progression-free survival
(PFS) rate of 85%.9,10 A phase II, multicenter trial of
DA-EPOCH-R in DLBCL by Cancer and Leukemia
Group B (CALGB) confirmed the regimen could be
safely and accurately administered in community
settings A phase III trial comparing R-CHOP with
DA-EPOCH-R in frontline therapy of DLBCL  was
coordinated by CALGB (now part of the Alliance for
Clinical Trials) and activated in 2005.11

Relatively low patient numbers are the main obstacle
in conducting randomized prospective trials, so
therapeutic decisions have been based mainly on
retrospective studies. 12Furthermore, neither data
on DLBCL patients in the South East Asian Region
on this new regimen R-DA-EPOCH is available nor is
its toxicity. Therefore, prospective trials that compare
the two regimens R-CHOP and R-DA-EPOCH are of
immense importance at this time. This study was
done to assess the toxicity of dose-adjusted R-
EPOCH regimen in DLBCL patients in comparison to
those on R-CHOP.

Methods:

Study Design

This quasi experimental study was conducted at
Hematology department  of Dhaka Medical College
Hospital (DMCH), Dhaka, Bangladesh from January
2018 to June 2019 including nineteen, newly
diagnosed diffuse large B cell lymphoma with stage I
to IV A/B cases. Protocol was approved by ethical
review committee (ERC) of DMCH. Patients  of Age
e�18 years and <65 years of both gender, DLBCL stage
I to IVA/B and who had ability to bear cost of
chemotherapy and supportive treatment were
included in the study. Patients who had ECOG
performance status 3 or 4, major organ abnormality
and pregnant woman were excluded from the study.
Patients fulfilling the inclusion criteria were enrolled
using convenient purposive sampling and then
allotted any one of the two regimen groups.

Study Procedure

DLBCL patients with stage I to IV with or without B
symptoms attending / admitted in department of
Hematology of Dhaka Medical College & Hospital were
explained about the disease, R-CHOP and DA-EPOCH
chemotherapy regimen. Total 20 patients were
enrolled in the study and 10 patients in each group
were selected by purposive sampling. The response
was non evaluable in 1 patient due to treatment
discontinuation.

They were diagnosed through lymph node biopsy,
histopathology and immunohistochemical analysis.
Patients were included for the study following
proposed inclusion and exclusion criteria. An
informed written consent was obtained from each
patient. Detailed family history, treatment and
medical history were taken with physical and clinical
examination and a detailed questionnaire was filled
out for each case. Clinical assessments were carried
out by one examiner on all patients, focusing
specifically signs of lymphoma. All patients were
assessed before starting and after completing the
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chemotherapy schedule. Immediately after enrolment
to the study, a data sheet prepared for this study
was filled up with preliminary data (particulars of the
patient, detailed history, physical and laboratory
findings and special investigations) by the investigator
herself after informed written consent of the patient.
Clinical and biochemical parameters included Anti-
HIV, pregnancy test(in case of female),CBC, S.
Creatinine, S. bilirubin, Serum(SGPT), S. Alkaline
phosphatase, S. LDH,S. Albumin, ECG,
Echocardiography. For staging CT scan of chest and
abdomen and Bone marrow study were done at
baseline.

Dose-adjusted R-DA-EPOCH chemotherapy and R-
CHOP were administered according to standard
protocol (Wilson et al., 2008) David Cunningham et
al. 2013). Before each cycle CBC and other biochemical
marker including S. Creatinine, SGPT, LDH (Lactase
Dehydrogenase), Albumin were done.CBC was done
on days 10-11, 14-15 and 18-19 of each cycle. To
restage disease CT scan of chest and abdomen was
done after cycle 3 and at end of therapy. Bone marrow
study was done at end of therapy. The composite data
collection sheet was filled up by the principal
investigator.

Any adverse event considered to be related to
chemotherapy was recorded during the follow up
assessment in the data collection sheet. Toxicity was
graded according to the National Cancer Institute
Common Toxicity Criteria, version 3. (Williams et al.,
2003).

Statistical analysis

Data was collected on proposed data sheets (attached
hereby as Appendices) and was also recorded in digital
formats for security and convenience for analysis.
The data was analyzed using standard statistical
procedures. SPSS version 23 was utilized for this
purpose and to cross check results. Fisher�s Exact
test was done to see the incidence of toxicity among
participants. Paired t-test was done as the test of
significance. Differences considered significant if the
p value was less than 0.05.

Results:

Total 20 patients were enrolled in the study and 10
patients in each group were selected by purposive
sampling. The response was non evaluable in 1 patient
due to treatment discontinuation.

Distributions of patients according to age are shown
in table 1. Thirteen (69%) of the patients were below
50 years of age. Mean age of the study population is
41 years ranging from 18 to 60 years.

Table I

Distribution of patients according to age (n=19)

Age (years) Frequency (n) Percentage (%)

d�20 3 15.8

21 - 30 3 15.8

31 - 40 2 10.5

41 - 50 5 26.3

51 - 60 6 31.6

Figure 1 shows distributions of patients according to
sex. In this study male participants were 68.4% and
female participants were 31.6%.

Fig.-1:  Pie chart of the patients according to gender

68.4%

31.6%

Male

Female

The baseline characteristics of the participants are
shown in table 2. Thirteen patients were male and 6
patients were female. 70% patients in R-CHOP group
and 67% in R-DA-EPOCH group were at Ann Arbor
stage III or IV. 70% patients in R-CHOP group and
89% patients of R-DA-EPOCH group had IPI score
<3. 70% patient had serum Lactate dehydrogenase

(LDH) level above normal range in R-CHOP group.
89% patients of R-DA-EPOCH group had LDH above
normal level.  No patient with CNS involvement or
having non-measured lesion at diagnosis was
included. Five patients (50%) in R-CHOP group were
GCB type and 5 patients (56%) in R-DA-EPOCH were
GCB type.  Five patients (50%) in R-CHOP group were
non GCB type and 4 patients (44%) in R-DA-EPOCH
were non GCB type.

102 cycles of chemotherapy were administered among
20 patients. The median number of cycles
administered per patient was (range 1-6). Treatment
was discontinued in three patients due to death (n=3).
One patient died at home after 2nd cycle, one patient
died after 1st cycle due to progressive disease and
one patient died of acute myocardial infarction after
3rd cycle. Most patients (84%) received 6 cycles of
chemotherapy. Four patients receiving R-DA-EPOCH
required dose escalation to achieve ANC nadir below
0.5 × 10y  /l. Treatment was deescalated in 2 patients.
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Table-II

The baseline characteristics of the participants (N=19)

  R-CHOP R-DA- p-

N =10 EPOCH value
n (%) N =9

N (%)

Age (years)

£50 5 (50.0) 8 (88.9) 0.141
>50 5 (50.0) 1 (11.1)
Gender
Male 8 (80.0) 5 (55.6) 0.350
Female 2 (20.0) 4 (44.4)
ABC phenotype
GCB 5 (50.0) 5 (55.6) 0.809
Non GCB 5 (50.0) 4 (44.4)
Ann Arbor stage
I 1 (10.0) 0 (0.0)
I I 2 (20.0) 3 (33.3)
I I I 5 (50.0) 5 (55.6)
IV 2 (20.0) 1 (11.1)
ECOG performance
<2 9 (90.0) 7 (77.8) 0.466
2 1 (10.0) 2 (22.2)
LDH level
High(³1.5*) 7 (70.0) 8 (88.9) 0.313
Normal 3 (30.0) 1 (11.1)
IPI score
<3 7 (70.0) 8 (88.9) 0.313
³3 3 (30.0) 1 (11.1)
Bone marrowin 0 (0.0) 1 (11.1) 0.474
volvement

Chi-Square test was done to measure the level of significance

Table III shows, in R-CHOP group of patients, Grade
1-2 Anemia was found in 14 cycles (28.0%). In R-DA-
EPOCH group Grade 1-2 Anemia was found in 14
cycles (31.1%).  Grade 3-4 thrombocytopenia was
found in 6 cycles (12%) in R-CHOP group. On the
other hand, Grade 3-4 thrombocytopenia was found
in 4(8.89%) cycles in R-DA-EPOCH group. There were
4 episodes of neutropenic fever (8% of cycles) in R-
CHOP group and 3 episodes (6.7% of cycles) in R-DA-
EPOCH group. Most of them were hospitalized,
treated with broad spectrum antibiotic and other
supportive management. Only patient who died of
neutropenic fever, source of infection couldn�t be
confirmed. Blood culture was negative in all the cases.
Most common first line antibiotic was cefepime (2gm
intravenously 8 hrly). Second line antibiotics were
meropenem (1 gm intravenosuly 8 hourly), with or
without amikacin (500 mg intravenously 12 hourly),
Common third line choice was the combination
antibiotic tazobactum +piperacilin.

Table-III

Incidence of major toxicities in the participants in 102

cycles

  R-CHOP R-DA- p-

n (%) EPOCH value
n (%)

Anaemia

Grade 1 -2 14 (28.0) 14 (31.1) 0.298

Grade 3 -4 1 (2.0) 5 (11.1)

Thrombocytopenia

Grade 1 -2 2 (4.0) 0 (0.00) 0.773

Grade 3 -4 6 (12.0) 4 (8.89)

Neuropathy 3 (6.0) 1 (2.2) 0.582

Hemorrhage (G 3-4) 1 (2.0) 4 (8.9) 0.141

Febrile neutropenia 4 (8.0) 3 (6.7) 0.876

Infection with 8 (16.0) 8 (17.8) 0.920

normal ANC

Mucocitis

Grade 1 -2 5 (10.0) 11 (24.4) 0.267

Grade 3 -4 2 (4.0) 0 (0.0)

Diarrhoea

Grade 1 -2 2 (4.0) 4 (8.9) 0.610

Grade 3 -4 0 (0.0) 1 (2.2)

Death during 1 (2.0) 2 (4.4) 0.582

treatment

Fisher�s Exact test was done

Table IV shows, grade 3-4 anemia was found in 1
patient (10%) in R-CHOP group.  Grade 3-4 anemia
was found in 1 patient (11.1%) in R-DA-EPOCH group.
8 out of 10 patients suffered from grade 1-2 anemia
in R-CHOP group and 8 out of 9 patients suffered
from grade 1-2 anemia.  They were treated with
transfusion of red cell concentrate. 2 out of 9 patients
suffered from grade 3-4 thrombocytopenia in R-DA-
EPOCH group. Grade 3-4 hemorrhage occurred in
1(10%) patient in R-CHOP group and2 (22.2%)
patients in R-DA-EPOCH group. One patient
developed hematuria. He was treated with apheretic
platelet transfusion.  Rest of the patients who
developed grade-3 thrombocytopenia recovered
spontaneously.

Table III shows, mucocitis (grade 1-2) was found in 5
cycles (10%) in R-CHOP group and 11 cycles (24.4%)
in R-DA-EPOCH group which was not statistically
significant. Diarrhea (grade 1-2) was found in 2 cycles
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(4%) in R-CHOP group and 4 cycles (8.9%) in R-DA-
EPOCH group. Neuropathy was found in 3 cycles (6%)
in R-CHOP group and 1 cycle (2.2%) in R-DA-EPOCH
group which was not statistically significant.

Table IV shows, mucocitis (grade 1-2) was found in 5
patients (50%) in R-CHOP group and 8 cycles (88.8%)
in R-DA-EPOCH group which was not statistically
significant. Diarrhea (grade 1-2) was found in 2
patients (20%) in R-CHOP group and 5 patients
(55.5%) in R-DA-EPOCH group. Neuropathy was found
in 3 patients (30%) in R-CHOP group and 1 patient
(11.1%) in R-DA-EPOCH group. Febrile neutropenia
was found in 4 patients (40%) in R-CHOP group and
3 patients (33.3%) in R-DA-EPOCH group.

Table IV

Incidence of major toxicities in the participants (N=19)

  R-CHOP R-DA- p-

n=10 EPOCH value
n(%) n=9

n(%)

Anaemia (grade 3 -4)

Grade 1 -2 8 (80.0) 8 (88.8) 0.454

Grade 3 -4 1 (10.0) 1 (11.1)

Thrombocytopenia

Grade 1 -2 1 (10.0) 3 (33.3) 0.698

Grade 3 -4 0 (0.0) 2 (22.2) 0.414

Neuropathy 3 (30.0) 1 (11.1) 0.582

Hemorrhage (G 3-4) 1 (10.0) 2 (22.2) 0.141

Febrile neutropenia 4 (40.0) 3 (33.3) 0.876

Infection with normal ANC8 (80.0) 8 (88.8) 0.656

Mucocitis

Grade 1 -2 5 (50.0) 8 (88.8) 0.389

Grade 3 -4 2 (20.0) 0 (0.0)

Diarrhoea 2 (20.0) 5 (55.5) 0.610

Death during treatment1 (10.0) 2 (22.2) 0.582

Fisher�s Exact test was done

Discussion:

In 2002, the first of three trials established rituximab
(R) plus CHOP (cyclophosphamide, doxorubicin,
vincristine, prednisone; R-CHOP refers to the
combination regimen) as frontline standard of care
for diffuse large B-cell lymphoma (DLBCL).13,14

Recurrent DLBCL patients have less favorable
outcomes.15 This prompted efforts to improve first-
line approaches and biomarkers to identify high-risk

patients. National Cancer Institute (NCI)
investigators modified the CHOP regimen and
developed the 96-hour infusional dose-adjusted (DA)
etoposide, prednisone, vincristine, cyclophos-
phamide, and doxorubicin (EPOCH) combination.
Rationale included evidence of less tumor resistance
with prolonged exposure to natural products, less
cardiac toxicity with prolonged doxorubicin
administration, and maximization of dose intensity
by pharmacodynamic dose adjustment on the basis
of each cycle�s neutrophil nadir.16 The initial DA-
EPOCH study in untreated DLBCL reported a 62-
month progression-free survival (PFS) rate of 70% and
overall survival (OS) rate of 73%, better results than
with CHOP.11 Rituximab was added to DA-EPOCH,
resulting in a 12-month PFS rate of 85%.16

This study compared the toxicity of R-CHOP to the
more intensive R-DA-EPOCH in patients with
untreated DLBCL. Nineteen eligible patients were
included in the final analysis. Most of the patients
in this study belonged to 51-60 years of age group
(31%). In terms of age, 19.0% of patients (n = 93)
were at least 70 years old and 2.6% (n = 13) were 80
years or older.17 Another study described
that,longitudinal cohort of 80 patients with high-risk
DLBCL,52 (65%) were treated with R-CHOP and 28
(35%) received DA.REPOCH. Most patients (71%) were
e�60 years of age. In this study, most patients had
stage III or IV disease, 70.0% in R-CHOP group and
67% in R-DA-EPOCH group.18 Another study
described that most of the patients had stage III or
IV disease (74.0%).17 In our study, 70% patients had
IPI score of less than 3 in R-CHOP group and 88.9%
of patients in R-DA-EPOCH group. A study stated
that, 86.1% of their patients had IPI score of less
than 4 in R-CHOP group and 79.2% of patients in R-
DA-EPOCH group.19

In this study, all six chemotherapy cycles were
completed by 90.0% of the R-CHOP and 78.0% of the
DA-EPOCH-R group. Reasons for early discon-
tinuation included disease progression (R-DA-
EPOCH, 10%). There was no statistically significant
difference in toxicity between R-CHOP and R-DA-
EPOCH group including grade 1-2 anemia(80% v 88%,
respectively), grade 3-4 anemia(10% v 11%,
respectively), febrile neutropenia(40% v 33%,
respectively), thrombocytopenia grade 1-2(10% v 33%,
respectively), hemorrhage(10% v 22%, respectively),
neuropathy(30% v 11.1%, respectively), mucositis(70%
v 89%, respectively), diarrhea(20% v 56%,
respectively). Thrombocytopenia and diarrhea were
more common in R-DA-EPOCH group and neuropathy
was more common in R-CHOP group although that
was not statistically significant. One patient died
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(10%) in R-CHOP group and 2 patients (22%) died in
R-DA-EPOCH group. A study concluded that, grade 3
and 4 adverse events were more common (P <0.001)
in the DA-EPOCH-R arm than the R-CHOP arm,
including infection (16.9% v 10.7%, respectively),
febrile neutropenia (35.0% v 17.7%, respectively),
mucositis (8.4% v 2.1%, respectively), and neuropathy
(18.6% v 3.3%, respectively). Five treatment-related
deaths (2.1%) occurred in each arm in the same
study.17

Another study described that, on retrospective
analysis, treatment of patients with high-risk DLBCL
with DA.R-EPOCH resulted in similar clinical
outcomes, but was associated with increased
incidence of grade 3/4 neutropenia and need for
transfusions during treatment when compared to
those receiving R-CHOP regimen.19The more
intensive, infusional DA-EPOCH-R was more toxic
and did not improve progression free survival (PFS)
or overall survival (OS) compared with R-CHOP. The
more favorable results with R-CHOP compared with
historical controls suggest a potential patient
selection bias and may preclude generalizability of
results to specific risk subgroups.17

A longitudinal cohort of 95 patients was included in
a study. All standard risk DLBCL (N=15) patients were
treated with R-CHOP. Eighty patients with high-risk
DLBCL were treated with R-CHOP (N= 52, 65%) and
DA.R-EPOCH (N= 28, 35%) respectively. DA.R-EPOCH
cohort had more patients with higher Ann Arbor stage.
Rate of treatment completion and complete response
rate at the end of treatment were similar in both
groups. DA.R-EPOCH was associated with increased
grade 3/4 neutropenia and need for transfusions
during treatment. The median follow up was 13.3
months and 10.9 months for DA.R-EPOCH and R-
CHOP group respectively. Patients receiving DA.R-
EPOCH regimen had more adverse features in terms
of disease stage and phenotype. A prospective
randomized comparison is warranted between these
two regimens for high-risk DLBCL. Until such
prospective studies show benefit in any sub-set of
DLBCL, DA.R-EPOCH should be used with judicious
clinical discretion.18 Another study stated that, the
rates of treatment completion and CR, as well as the
overall incidences of grade e�3 neutropenia,
neuropathy and unplanned hospitalizations were
similar between the two treatment groups.Patients
treated with DA.R-EPOCH required more red cell
transfusions (p = 0.004)19

Conclusion:

The present study was done to compare the toxicity
of R-CHOP and R DA-EPOCH chemotherapy in newly

diagnosed DLBCL patients. From the result of this
study it can be concluded that, Overall incidence of
grade 3-4 anemia, thrombocytopenia and diarrhea was
more in R-DA- EPOCH group and neuropathy was
more common in R-CHOP group. Similar type of study
with larger sample size and multi centered with longer
duration of follow up to evaluate the survival status
of the patients is needed.

Limitations:

Sample size was small due to time and financial
constraint of the patients. As the participants were
selected by purposive sampling for intensive dose
adjusted   chemotherapy, clinical characteristics
matched control group was not available.
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Abstract

Background: Tuberculosis (TB) remains a major, worldwide, public-health problem in the 21st

century. Patient non-compliance is a major barrier to the control of TB, treatment of individual

patients and in the development of drug resistance. The reasons for poor compliance are complex,

ranging from characteristics of individual patients to qualities of social economic environment of the

patient and the health service. Methods: An observational, cross sectional study was carried out in

the Department of Medicine in Bangabandhu Sheikh Mujib Medical University (BSMMU), Shahbag,

Dhaka during the six months period. Results: The average age group of compliance patients is

between 46-55 years and between 26-45 among the defaulter group. The gender, marital and

employment status were not significantly associated with compliance. Furthermore the study also

show that the majority (35%) of compliance group reside at distances less than 5 km. from the TB

centre while the majority from the defaulters (92%) resided over 15 km. Multiple logistic regression

analysis showed the barriers to TB treatment  include: disbelief in the fact that TB can result in

death if not treated, belief in traditional medicine for curing TB, bad healthcare worker attitudes,

long distance to the clinic for treatment, belief that TB treatment takes very long and the pill burden.

Conclusion: Knowledge, patient-provider communications, social support and accessibility might

have played significant roles in the low completion rate of TB treatment. Planned interventions

targeted at these factors should be implemented with their effects carefully monitored to improve

current TB control in Bangladesh.
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Introduction:

Tuberculosis is a public health problem in developing
countries in the tropics and is the leading cause of
death from any single infectious agent1

.With an
estimated population of 164 million, Bangladesh is
listed among the 30-high burden countries for TB and
27 for MDR-TB2. The incidence rate for all from of
tuberculosis is 221 per 100,000 population per year.
The TB mortality is 24 per 100,000 population per
year with over 38,000 deaths annually2.In 1993 WHO
declared TB as a global emergency and recommended
a standard strategy for control of the disease known

as �DOTS� or Directly Observed Treatment, Short-
course. The Bangladesh National Tuberculosis
Control Program( NTP) adopted the DOTS strategy in
1993. Since the introduction of DOTS, remarkable
progress has been achieved inTB control in the
country. The program has managed to successfully
treat >85% of TB patients since 2003. This has further
improved to above 90% since 2005. Further, the
program achieved the initial target of detecting at least
70% of new smear positive (NSP) cases in 2006 and
has been successful in consistently sustaining



this.Inspite of all steps,currently compliance to
treatment amongst tuberculosis patients is still not
up tosatisfactory level as evidenced by high defaulter
rates. Treatment of tuberculosis involves taking
multiple drugs daily for 6 months. Although there
are treatment regimens that have a greater than 95%
efficacy in tuberculosis, patients infected with
mycobacterium tuberculosis strains susceptible to
first line drugs, there are a number of patients who
are unable to comply with treatment.Moreover Multi-
drug resistant tuberculosis (MDR-TB) is an emerging
threat, 3.3% of new TB cases and 17.7% of
previouslytreated cases2,increasing the mortality rate
to 40 per 100 000 population3.Efforts to control the
tuberculosis epidemic depend largely on patients�
compliance to tuberculosis treatment. Factors related
to non-compliance to tuberculosis treatment are:
healthcare system, therapy-related, social, and
economic, as well as client-related factors.In a
studyKandel, Mfenyana, Chandia&Yogeswaran
observe that three factors may contribute to non-
compliance to TB treatment, these being poor
communication between health care providers and
patients, financial constraints limiting access to
health care facilities and lack of nutritious food which
supports TB treatment4.The National Institute of
Health is of the view that illiteracy is the main factor
in non-compliance to TB treatment, as clients may
not understand written instructions about the
treatment5. Other researchers assert that TB may
not be completely cured by scientific treatment and
that patients will resort to alternate modes of
treatment6. The National Institute of Health report
states that substance abuse, being home-bound,
stigma and lack of trust in Western medication all
cause patients to be non-compliant to TB
treatment6.According to McKinney a basic approach
should be used in promoting compliance to TB
treatment, such as: access to treatment; education
on the benefits of complying with treatment; and
rendering user-friendly services, that are culturally
acceptable and convenient to patients7

Methods:

This cross sectional observational study was
performed in indoor and outdoor patients of
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Shahbag, Dhaka  Bangladesh  of the
patients diagnosed having tuberculosis who admitted
indoor  of  medicine department  between July2014
to December 2014 were included in this study by
purposive sampling technique.Sample was selected
from the population by non-probability sampling
technique and who disagreed to participate was
excluded. Both male and female was included. A

Questionnaire appropriate to evaluate the
contributing factors was developed as a tool for data
collection by reviewing different questionnaire. A
verbal consent was taken and demographic
information was collected through an initial series

of questions. Data was collected by a semi structured

questionnaire by face to face interview of the patients

or patients� attendant (whichever is applicable). Data

collector distributed the self-administered

questionnaire to the TB patients and recollected after

30 minutes.

Study setting and design

Patient selection:

A) Inclusion criteria:

1. Patients diagnosed as a case of Tuberculosis (

pulmonary&extra pulmonary)

2. Patients who had been initiated on anti-TB

treatment for more than 2 months.

3. The age of the patients was above 18 years.

4. Both male and female patients.

B) Exclusion Criteria:

1. The patients who are not interested in

participating in the study.

2. Patients who have been initiated on anti-TB

treatment for less than 2 months.

3. ge less than 18 years.

Statistical analysis: Collected data was checked and

coded manually and entered into computer and data

file was constructed. Result was presented in

tabulated forms. Statistical Analysis was done using

computer based programmed Statistical Package for

Social Science (SPSS) for windows version 16.0. The

Chi-square test was used to compare different

proportions and the association between variables.

The 5% level of significance was used as the cut off

for statistical significance. Descriptive statistics of

frequency distributions and measures of dispersion

were used to describe study variables.

Ethics statement: Informed written consent had

been taken from patients. They had the freedom to

withdraw from the study at any time, if they desired.

It had been assured that all information and records

would be kept confidential and the procedures would

be helpful for both the physician and the patients

in making rational approach to the care

management. Privacy of the patients had been

strictly maintained
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Results:

Total 106 Patients who were diagnosed as a case of
Tuberculosis( pulmonary and extra pulmonary) both
in outpatient and inpatient department of BSMMU
were enrolled in our study during a period of 6
months(July2014 to December 2014).

Determining compliance patterns among TB

patients: To determine compliance patterns among
pulmonary TB patients, compliance patterns were

assessed in relation to demographic, health related
as well as disease and medicine-related factors. To
measure compliance, respondents were asked
whether they had ever missed a dose of their TB
treatment.

A) Compliance patterns among TB patients by age

group: Respondents aged 26-55 years were the most
non-compliant.The most compliant respondents were
aged more than 65 years(5%) (Table-I).

Table-I

Compliance patterns by respondents� age group (N=106)

15-25 26-35 36-45 46-55 56-65 >65 total

years years years years years years

Missed TB dose before 13% 24% 24% 24% 10% 5% 100%

Never missed TB dose 16% 21% 20% 26% 13% 4% 100%

B) Compliance patterns among TB patients by gender Of the 87 respondents who reported to have never
missed a dose of their TB drugs, 49 (56%) were females and only 38 (44%) were males. This is shown in table
2 below. Gender was not statistically associated with non-compliance to TB treatment (P=0.636) (Table-II).

Table-II

Compliance patterns by respondents� gender (N=106)

Male Female Total

Missed TB dose before 56% 44% 100%

Never missed TB dose 44% 56% 100%

C) Compliance patterns among TB patients by educational level

Of the respondents who have higher secondary, 17% had never missed a dose of their TB drugs before. Of the
participants with a Graduation and post graduation, 12% and 9% had never missed a dose respectively. Thirty
one (31 %) participants who had secondary education level had never missed a dose of their TB drugs and 12%
of participants with no education at all had never missed a dose. These statistics are presented in table 3
below. However, education level was not statistically associated with noncompliance to TB treatment (P=0.168)
(Table-III).

Table-III

ompliance patterns by respondents� educational level (N=106)

Noschool Primary Secondary H.Secondary Graduat P.Graduate Total

Missed TB dose before 5% 11% 18% 36% 16% 14% 100%

Never missed TB dose 12% 19% 31% 17% 12% 9% 100%

D) Compliance patterns among TB patients by whether respondents believed that TB can result to

death if not treated

Of the respondents who believed that TB can result in death if not treated, 98% had never missed a dose of
their TB drugs before, whilst only 2% of theparticipants who did not believe that TB can result to death if not
treated hadnever missed a dose. This is shown in table 4 below. Not believing that TB canresult in death if
not treated was statistically associated with non-compliance toTB treatment (P=0.04) (Table-IV).
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Table-IV

Compliance patterns by whether respondents believed that TB can result in death if not treated (N=106)

Believed that TB can result in death if not treated Believed Did not believed

Missed TB dose before 2% 98%

Never missed TB dose 98% 2%

Total 100% 100%

E)Compliance patterns among TB patients by whether respondents believed that TB can be cured if

treatment is taken daily for the correct duration

Of the participants who believed that TB can be cured if treatment is taken daily for the correct duration, 97%
had never missed a dose of their TB drugs before, whilst only 36% of the respondents who did not believe had
never missed a dose. This is shown in table 5 below. Not believing that TB can be cured if treatment is taken
daily for the correct duration was not statistically associated with non-compliance to TB treatment (P=0.451)
(Table-V).

Table-V

Compliance patterns by whether respondents believed that TB can be cured if treatment is taken daily for the

correct duration (N=106)

Believed that TB can be cured if treatment is taken Believed Did not believed

daily for the correct duration

Missed TB dose before 3% 64%

Never missed TB dose 97% 36%

Total 100% 100%

F) Compliance patterns among TB patients by participants� responses on why it is important to take

TB treatment for the prescribed duration

Of the respondents who indicated that it is important to take TB treatment for the prescribed duration in
order to prevent drug resistance, 80% had never missed a dose of their TB treatment. Those participants who
indicated that it is important to take TB treatment for the prescribed duration to be cured, 98% had never
missed a dose of their TB treatment, whilst 81% of those who said to prevent the spread of TB, had never
missed a dose of their TB treatment.

Of the participants who said to prevent death, 88% had never missed a dose. This is shown in table 6 below.
This factor was not statistically associated withcompliance or non-compliance to TB treatment (P=0.289)
(Table VI)

Table-VI

Compliance patterns by whether respondents believed that TB can be cured if treatment is taken daily for the

correct duration (N=106)

Importance of taking TB To prevent To be cured To prevent To prevent

treatment for the drug resistance spread of TB death

prescribed duration

Missed TB dose before 20% 2% 19% 12%

Never missed TB dose 80% 98% 81% 88%

Total 100% 100% 100% 100%
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G) Compliance patterns among TB patients by participants� responses on healthcare workers� attitudes

at the clinic/facility of treatment

Of the respondents who reported healthcare workers in the clinic or facility of treatment to be friendly, 77%
had never missed a dose of their TB drugs before, 78% of those who reported healthcare workers to be caring
had never missed a dose. Of the participants who indicated that healthcare workers were rude, 21% had
never missed a dose whilst 22% of those who reported that healthcare workers were uncaring had never
missed a dose. This is shown in table 7 below. Bad healthcare workers� attitudes were statistically associated
with noncompliance to TB treatment (P=0.02) (Table VII).

Table-VII

Compliance patterns by participants� responses to healthcare workers� attitudes at the clinic/facility of treatment

(N=106)

Health care workers� attitudes at Friendly Caring Rude Uncaring
facility of treatment
Missed TB dose before 23% 22% 79% 78%
Never missed TB dose 77% 78% 21% 22%
Total 100% 100% 100% 100%

H) Compliance patterns among TB patients by participants� responses on the distance travelled to

collect TB medicines

Of the respondents who travelled <5km to collect their TB medicines, 35% had never missed a dose of their TB
drugs before, whilst 33% of the participants who travelled 5-1O km had never missed a dose. Of the respondents
who travelled 11-15km, 23% had never missed a dose whilst of those who travelled > 15km, 8% had never
missed a dose. This is shown in table 8 below. Longer distance travelled to clinic to collect TB medicines was
statistically associated with noncompliance to TB treatment (P=0.015) (Table VIII).

Table-VIII

Compliance patterns by participants� responses on the distance travelled to collect TB medicines (N=106)

Distance travelled to collect TB medicines <5 Km 5-10 Km 11-15 Km >15 Km

Missed TB dose before 65% 67% 77% 92%

Never missed TB dose 35% 33% 23% 8%

Total 100% 100% 100% 100%

I) Compliance patterns among TB patients by participants� responses on whether TB can be cured by

using traditional medicines

Of the respondents who believed that TB can be cured using traditional medicines, 23% had never missed a
dose of their TB treatment before, whilst of those who did not believe that TB can be cured using traditional
medicines, 77% had never missed a dose, as shown in table 9 below. Believing that TB can be cured using
traditional medicines was statistically associated with noncompliance to TB treatment (P=0.025) (Table IX).

Table-IX

Compliance patterns by participants� responses on whether TB can be cured by using traditional medicines

(N=106)

TB can be cured by using traditional medicines Yes No

Missed TB dose before 77% 23%

Never missed TB dose 23% 77%

Total 100% 100%
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J) What was the reason (s) for missing your TB

medication

A total of 62 TB patients indicated that they had
missed their dose(s) of TB treatment. Of those who
indicated they had, 19 (31 %) reported that they felt
better and as a result felt no need to continue taking
their treatment. Fourteen (22%) missed their doses
as a result of side effects whilst only 2 (3%) patients
reported that they had been taking traditional
medicines at the time and decided not to continue
taking TB treatment A total of 27 (44%) respondents
highlighted other reasons and these included; lack
of money to go to the clinic for TB treatment, long
distance to the clinic and being out of the country for
some time during their TBtreatment (Table X).

K. Disease and medicine-related factors

contributing to non-compliance to TB treatment

Respondents were asked what are the reasons for

not completing TB treatment and a higher proportion

174 (82%) indicated side effects of TB drugs as the

main reason for not completing treatment. One

hundred and twenty four (58%) indicated that TB

treatment takes very long whilst 59 (28%) indicated

too many pills to take as another reason for not

completing treatment. Respondents who indicated

the reason as TB can still be cured even if treatment

is not completed were only 23 (11 %) (Table XI).

Table-X

Respondents� reasons for not completing TB treatment (N=106)

Treatment takes very Side effects of anti TB Too many pills to TB can be cured even

long to complete  drugs take daily  if treatment is not

completed

Value % Value % Value % Value %

Yes 62 58% 87 83% 30 28% 12 11%

No 44 42% 19 17% 76 72% 94 89%

Total 106 100% 106 100% 106 100% 106 100%

Table-XI

A summary of factors contributing to non-compliance to TB treatment amongst pulmonary TB patients

Client-related factors Not believing that TB can result in death if not treated

Socio-cultural factors Belief in traditional medicines for curing TB

Health service related factors 1. Bad healthcare worker attitudes

2. Long distance to the clinic/facility of treatment

Disease and medicine- related factors 1. TB treatment duration- treatment takes too long

2. Pill burden- too many pills to take daily

Discussion:

TB treatment non-compliance is recognized as one of
the major challenges in achieving TB control8. Factors
contributing to non-compliance to TB treatment
discussed in this study include client related, health
service related, sociocultural as well as disease and
medicine related factors.

Although majority of the respondents were in the 36-
45 age category, participants in the 46-55 years
category were more compliant (26%) to TB treatment
compared to the 36-45 age category (20%). There was
no statistical significance indicating a relationship

between age and compliance to TB treatment
(P=0.471). These findings are consistent with a study
conducted by Modise9 in the Free State in which age
was also not associated with non-compliance to TB
treatment.

Compliance to TB treatment was higher in females
(56%) compared to males (44%). Statistically gender
was not associated with non-compliance to TB
treatment (P=0.636). A study conducted by Kaona,
Tuba, Siziya and Sikaona41 in Zambia and another
study by Erhaboret al.10 in Nigeria got similar findings
that gender is not statistically associated with non-
compliance to TB treatment.
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Respondents who had secondary level education were
most compliant (31%) compared to participants with
no schooling (12%). Statistically educational level was
not associated with non-compliance to TB treatment
(P=0.186). This is contradictory to findings from a
study by Gad et al.11 in which low educational levels
were associated with non-compliance to TB treatment.

83% indicated that the long distance to the clinic

was the reason for poor compliance to TB treatment.

This finding is similar to a report from a study by

Malik & Ahmad12 which reported that 93% of the non-

compliant TB patients had a long distance to travel

before accessing care. In the current study, the most

non-compliant participants were residing more than

15km from the TB control clinic (92%).

Health care worker attitudes and accessibility issues

(distance and cost of getting to the health facility)

have been shown in other studies to be important

factors affecting TB treatment compliance13. This is

because health worker attitudes, such as being

unfriendly to patients, tend to deter patients from

seeking treatment or coming to collect medicines once

they are finished13. In this study, negative attitudes

of health care workers were associated with non-

compliance to TB treatment (P=0.021). This is

consistent with findings from the study conducted

by Malik & Ahmad12 which found that health care

worker attitudes in the clinic where patients receive

their TB treatment is associated with non-compliance

to TB treatment.

Reasons that were significantly associated with non-

compliance to TB treatment in this study were that

TB treatment takes very long to complete (P=O.OOO)

and the pill burden or too many pills to take (P=0.023).

This is in line with findings from a study conducted

by Motlhanke14which found that patients who

believed that TB treatment takes very long were more

likely to be non-compliant to treatment because they

reported that they get tired of the treatment and end

up not taking it as prescribed.

Distance travelled by TB patients to the clinic for

treatment was also associated with non-compliance

to TB treatment (P=0.015). This is in line with other

studies which also found that the further the clinic

was from the patient the greater the probability that
the patient would be non-compliant to TB
treatment15.

11% of the participants indicated that they had missed
a dose of their TB treatment because they were using
traditional medicines which were perceived to be a
complimentary drug to treat TB.

Patient knowledge about the disease and its
treatment enhance treatment compliance to
treatment15. Compliance was higher in participants
(89%) who believed they were suffering from TB
compared to participants who did not believe (11 %).
Not believing that we are suffering from TB was not
statistically associated with non-compliance to TB
treatment (P=0.503). This was similar to findings by
Motlhanke14 in a qualitative study conducted in
Limpopo which found that �denial� or not believing
that we are suffering from TB is not associated with
non-compliance to TB treatment.

Compliance was higher in patients who believed that
the TB diagnostic method used is accurate (81 %)
compared to patients who did not believe (19%). Not
believing that the TB diagnostic method used was
accurate was not associated with non-compliance to
TB treatment (P=0.684). A study by Tshabalala16

conducted in Tembisa also found that patient�s
perceptions about the disease and its diagnosis is
not associated with non-compliance to TB treatment.

Compliance was higher among patients who knew that
TB can result in death if not treated (98%) compared
to patients who were not aware that TB can result to
death if not treated (2%). Not believing that TB can
result to death if not treated was statistically
associated with non-compliance to TB treatment
(P=0.04). A study by Gad et al.17 also confirmed that
lack of patients knowledge about TB treatment was
associated with non- compliance to TB treatment.

Compliance was higher (97%) among patients who
knew that TB can be cured if TB treatment is taken
daily for the correct treatment duration, compared to
patients who did not know (36%). Not believing that
TB can be cured if treatment is taken daily for the
correct treatment duration was not associated with
noncompliance to TB treatment (P=0.451). This is in
line with findings from a study by Chani13 in Namibia,
which stated that patients who did not believe that
TB treatment should be taken for the correct duration
were likely to be noncompliant to TB treatment.

Compliance was higher amongst patients who
indicated that it is important to take TB treatment
for the prescribed duration in order to be cured (98%)
compared to those who reported that is important to
take TB treatment for the prescribed duration to
prevent drug resistance (80%). This factor was not
statistically associated with non-compliance to TB
treatment (P=0.289).

Socio-cultural factors will cover patients� beliefs in
traditional medicines and components of the health
belief model. Belief in traditional medicine for curing
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TB was associated with non-compliance to TB
treatment (P=0.025). This is consistent with findings
from other studies which state that patient�s beliefs
and use of traditional medicine during TB treatment
are associated with non-compliance to treatment14, 16.

Conclusion:

This study revealed non- compliance to TB treatment
amongst pulmonary TB patients was associated with
not believing that TB can result in death if not treated,
beliefs in traditional medicines for curing TB, bad
health-care worker attitudes, long distance to the
clinic/facility of treatment, feeling that TB treatment
takes too long and the pill burden. Non-adherence to
prescribed treatment could lead to unfavorable
outcomes, continued transmission and even drug
resistance.

Limitations:

This study was not without limitation. One of the
limitations of the study was small sample size. Also
it was a single centre study. Only patients of
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Shahbag, Dhaka  Bangladesh were taken
for the study. So this will not reflect the overall
picture of the country. A large scale study needs to
be conducted to reach to a definitive conclusion.
Study was conducted in a tertiary care hospital which
may not represent the real scenario of primary or
secondary care centre.
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Abstract:

Background: CD4 T-lymphocyte apoptosis in Human Immunodeficiency Virus infection may occur

due to activation of the intrinsic apoptotic pathway or triggered via death receptors. In this study,

the differential expression of the genes involved in the intrinsic apoptotic pathway was investigated

on circulating CD4 T-lymphocytes of HIV-infected patients and healthy controls. Methods: The

study included 55 HIV patients who were (1) asymptomatic antiretroviral therapy naive, (2)

symptomatic antiretroviral therapy naive, and (3) on antiretroviral therapy.  As control 20 healthy

persons were included. CD4 T-lymphocytes were isolated from blood samples of HIV patients and

healthy controls using density gradient centrifugation method and by negative selection from

peripheral blood mononuclear cells (using CD4+ T Cell Isolation Kit followed by total RNA extraction

and cDNA synthesis. Genes involved in the intrinsic apoptotic pathway of CD4+ T-lymphocyte

including BAX, BAK, BIM, MCL-1 and BCL-2, Caspase-3, Caspase-9 and Calpain-1 were selected

and analyzed by real-time PCR to detect their expression. The fold changes of gene expression of

PLHIV groups were compared with that of healthy controls. Results: Among the genes under

study, no significant upregulation in the expression of BAX, BAK, Caspase-3, Calpain-1 and no

significant downregulation in BIM, MCL-1 expression was observed with the exception of upregulation

of BCL-2 and downregulation of Caspase-9 expression which were statistically significant (p <0.05).

None of the studied genes showed any significant correlations between the gene expressions and

CD4 T-lymphocyte count. Conclusion: Gene expression of intrinsic apoptotic pathway may not

have significant effect on peripheral CD4 T-lymphocytes count in HIV infection and treatment.
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Introduction:

Apoptosis or programmed cell death is a physiological
process that occurs in multicellular organisms,
responsible for removal of unnecessary, damaged,
mutated and/or elderly cells. The principal
morphological features of apoptosis are shrinkage of

nuclei and cytoplasm, condensation of nuclear
chromatin, dilatation of endoplasmic reticulum and
membrane blebbing.1 This process is triggered by
sequential activation of caspase family via two
different but congregating pathways known as
extrinsic and intrinsic pathways.2,3 In extrinsic



pathway, death receptor ligands like TNF-�, TRAIL
activates death receptors and thus formation of a
death-inducing signaling complex (DISC) followed by
activation of procaspase-8/10 and subsequent
initiation of pro-apoptotic cascade of caspases.4,5 On
the other hand, the intrinsic pathway which can be
triggered by various stresses, including DNA-
damaging agents, activation of oncogenes, overload
of Ca2+, deprivation of growth factors and can be
dominantly controlled by Bcl-2 protein family.6 This
mitochondria-controlled cell death is a two-step
process. In the initial step, upon appropriate stimulus
mentioned above, an increase in mitochondrial
permeability occurs which results in release of
apoptogenic factors through the outer membrane and
disrupts the electrochemical gradient of inner
membrane of mitochondria. This disorder is sensed
by a multiprotein complex called mitochondrial
permeability transition pore (mPTP) which resides at
the junction of inner and outer mitochondrial
membranes.7 This mitochondrial dysfunction causes
disruption of plasma membrane integrity and/or the
activation of specific apoptogenic proteases i.e.,
caspases by mitochondrial proteins like cytochrome
c that leaked into the cytosol.8 To complete apoptosis,
this released cytochrome c assembled with apoptotic
protease activating factor 1 (APAF1) and pro-caspase
9 and produce �apoptosome� (a caspase activating
multiprotein complex). This �apoptosome� activates
caspase-3 and executes apoptosis.9

Deregulation of these apoptotic pathways is central to
various diseases, including Human Immunodeficiency
Virus (HIV) infection being one of them. HIV principally
infects T helper (Th) cells and cells of the monocyte or
macrophage lineage, which express the CD4 cell surface
protein. The gradual and selective loss of the CD4
subset of T-lymphocytes, the key component of innate
and adaptive immune response, is the central feature
of the pathogenesis of HIV which correlates with the
progression from asymptomatic HIV infection to Acquired
Immune Deficiency Syndrome (AIDS).10 It has been
suggested that apoptosis plays a dominant role in CD4
T-lymphocyte depletion during HIV-1 infection.11

Though it has been reported that CD4 T-lymphocytes
turnover is rapid in HIV-1-infected individuals and
correlates with a high degree of viral replication,12,13

the majority of dying CD4 T-lymphocytes are not
productively infected and appear to undergo bystander
apoptosis.14,15 There is relatively little information
concerning the potential role of intrinsic pathway of
apoptosis in human primary peripheral CD4 T-
lymphocytes in HIV-infected patients. Some microarray
studies demonstrated the apoptosis-regulating genes
in intrinsic pathway were not differentially expressed
in a consistent pattern in activated CD4 T-cells from
HIV positive versus healthy donors.16-18

Intrinsic apoptotic pathway relies largely on the B-
Cell Lymphoma-2 (BCL-2) family related pro-apoptotic
genes e.g., BCL-2-associated X protein (BAX), BCL-2

homologous antagonist/killer (BAK), BCL2-
Interacting mediator of cell death (BIM), the anti-
apoptotic genes e.g., Myeloid Cell Leukemia-1 (MCL-
1) and B-cell lymphoma-2 (BCL-2) proteins.19,20 The
expression of genes plays a key role in the response
of cells to death-inducing stimuli. A growing body of
evidence indicates that the levels of numerous death-
related genes can be induced during apoptosis.21 The
integration of cellular signals from diverse apoptotic
pathways requires the finely balanced expression of
pro- versus anti-apoptotic proteins. Gene expression
patterns of pro- and anti-apoptotic genes, established
by the levels of transcription22 as well as alternative
splicing,23 can dictate the life-or-death decisions of
cells. Presently, there is no or limited data on
expression of genes involved in the intrinsic apoptotic
pathway in peripheral CD4 T-lymphocytes during
different stages during HIV infection and therapy.
Much of the experimental data of present date relies
on in vitro or ex vivo cellular or tissue models, which
necessarily do not mimic the immunologic complexity
in peripheral CD4 T-lymphocytes of an HIV-infected
person.24 However, previous studies aimed at
investigating the HIV-1-induced modulation of host
gene expression have been mostly performed in
established human cell lines.11 Studies have
identified numerous viral components, Tat, Nef, Vpr
and gp120 that can induce apoptosis via different
pathways at least under in vitro conditions.25-28 In
fact, gene profile analysis has shown that a number
of genes associated with both extrinsic and intrinsic
pathways29,30 are modulated after infection of cell
lines with HIV in vitro, while data ex vivo from patients
have only partially revealed which genes could be
involved in the apoptotic response to HIV infection.
In particular, previously investigations in HIV
patients were focused on single or strictly related
extrinsic apoptotic pathway.18,31

In addition, there is lack of information about the
changes in gene expression of intrinsic apoptotic
pathway after the initiation of antiretroviral therapy
(ART). Thus, this study was taken to observe whether
there was any difference between the expressions of
gene involved in intrinsic apoptotic pathway of
circulating CD4 T lymphocytes in blood of HIV patients
and whether that expression was changed after the
initiation of ART or not. This is the first study in our
country to measure and compare the levels of mRNA
expression profile of genes involved in the intrinsic
apoptotic pathway of CD4 T-lymphocytes - the pro-
apoptotic genes BAX, BAK, and BIM, the anti-apoptotic
gene BCL-2, MCL-1 and the protease genes e.g.,
Caspase-9, Caspase-3, Calpain-1 during the course
of HIV infection among patients on ART and compared
their gene expression with those of healthy controls.
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Methods:

Study period and subjects:

This cross-sectional analytical study was conducted
from July 2015 to June 2016 at Department of

Virology, BSMMU. The selected study participants

comprised of 55 Serologically confirmed (by both rapid

test and ELISA) HIV infected patients and 20 healthy

adult individuals negative for HIV antibody and

clinically free from any signs of acute or chronic

infection for > 3 months. The purposive sampling

technique was applied to recruit HIV infected patients

and healthy controls for the study. The HIV patients

were divided into 3 groups based on their clinical data,

history of ART and CD4 T-lymphocyte count. They

were as follows: (1) Asymptomatic (CD4+ T-cells >200/

ìl, n=16) ART naive, (2) Symptomatic (CD4+ T-cells

<200/ìl, n=14) ART naive, (3) patients on ART (>2 years,

n=25) irrespective of symptom. The ART receiving

patients were either on a regimen of AZT (Zidovudine)

+ 3TC (Lamivudine) + NVP (Nevirapine) or AZT + 3TC

+ EFV (Efavirenz) according to the National ART

guidelines.32 Those patients who were on anti-

tubercular therapy or with other co infections like

viral hepatitis were excluded from the study to avoid

the dilemma as apoptosis of T cells is enhanced in

patients with Tuberculosis and Hepatitis.

Specimen collection and laboratory work

Blood samples of HIV positive patients were collected

from Ashar Alo Society, a community based non-

government registered organization of People Living

with HIV/AIDS (PLHIV), Dhaka and blood samples of

healthy controls were collected at the Department of

Virology.  The laboratory works were performed at the

Department of Virology, BSMMU, Shahbag, Dhaka.

Following aseptic precaution, approximately 5 ml of

venous blood was collected from all the study

subjects. After collection, each blood sample was

divided in to two parts � 4 ml was collected in sodium

heparin containing Vacutainer (BD Biosciences, USA)

for separation of CD4 T-lymphocytes and 1 ml in

K+EDTA coated vacutainer for CD4 T�Lymphocyte

count.

Measurement of CD4 T-lymphocytes:

CD4 T-lymphocyte count was performed (Beckman

coulter, USA) commercially at Armed Forces Institute

of Pathology (AFIP), Dhaka.

Isolation of CD4 T-lymphocytes:

Isolation of CD4 T-lymphocytes was performed

according to the procedure described by Dieckmann

et al. and Dagur et al.33,34 Peripheral blood

mononuclear cells (PBMCs) were separated from blood

samples by density gradient centrifugation using

Ficoll Histopage-1077 (Sigma-Aldrich, St. Louis, MO,

USA). Afterwards, cell counting was performed in a

Neubauer chamber and number of cells was adjusted

to106 cells/ml in all samples and the cell pellet was

re-suspended in phosphate buffer saline. CD4 T-

lymphocytes were isolated from PBMCs with a

negative CD4 T cell isolation kit. Antibody mixture

(mouse IgG antibodies, Life Technologies, California)

against the non-CD4+ T-lymphocytes were added and

incubated   for 20 minutes. Pre-washed Dynabeads

(Depletion MyOne� Dynabeads®, Life Technologies,

California) were added and incubated 15 minutes. The

tube was placed in the magnetic rack for 2 minutes

and then supernatant containing the untouched

human CD4 T-lymphocytes was transferred, to a new

larger tube. The cell suspension was proceeded for

extraction of total mRNA.

Total RNA isolation from CD4T-lymphocytes:

Total RNA was extracted from the isolated CD4T-

lymphocytes by Total RNA mini kit (Geneaid, Taiwan).

Tube containing isolated CD4T-lymphocytes was

centrifuged at 300g for 5 minutes. Supernatant was

discarded and the cell pellet was mixed with RB Buffer

and ß-mercaptoethanol and incubated for 5 minutes

for lysis of cells. The sample lysate was mixed with

70% ethanol prepared in ddH2O, shaken vigorously

and transferred to the RB Column and centrifuged.

The flow-through was discarded and RB Column was

washed by Wash Buffer W1 and Wash Buffer (absolute

ethanol). Finally, RNase-free water was added and

centrifuged to elute the purified RNA. Quantity and

purity of the isolated RNA were measured using a

NanoDrop 2000 UV-Vis spectrophotometer (Thermo

Scientific, USA).

Quantitative real-time PCR (qPCR):

For the cDNA synthesis, 500 ng total RNA was reverse

transcribed using M-MuLV Reverse Transcriptase

(Solis BioDyne, Estonia) and oligo (dT) for first strand

cDNA synthesis. After mixing extracted mRNA with

oligo(dT) incubation was done in water bath at 70æ%C

for 10 minutes and then placed in ice for 10 minutes.

Mastermix was added gently and again incubated at

37æ%C for 60 minutes in water bath. Gene expression

was performed by Step One PCR machine (Applied

Biosystem, USA) using the HOT FIREPol EvaGreen

qPCR Mix Plus (ROX) (Solis Biodyne, Estonia). The

forward and reverse primers and the annealing

temperature for all the genes under the present study
are given in Table I.
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All the PCR reactions were as follows: One cycle of
denaturation for 15 min at 95°C, then 40 cycles were
as follows: (i) denaturation at95°C for 15 seconds,
(ii) annealing at specific temperature for each gene
mentioned above for 30 seconds, and (iii) extension
for 30 seconds at 72°C. The Glyceraldehyde 3-
phosphatedehydrogenase (GAPDH) was used as
internal control to normalize the PCR reactions of
selected genes. All the real-time PCR reaction for
each gene of a sample was run in triplicate. The CT
value of GAPDH (for validity of test procedure) ranged
from 18.5 to 19.32, and mean difference between
different study groups were not significant (p>0.05).
In every set of reactions, no template control (NTC)
was included as negative controls.

Statistical analysis:

The threshold cycle values (CT) were measured to
detect the threshold of each of genes of interest and
GAPDH gene in all samples. Data expressed as CT
values of the genes under study were normalized to
GAPDH and fold change values were determined via
the 2���Ct method.35 To correct inter assay variance,
mean of studied genes of healthy control group was
set to 1 for each gene, and the fold change values of
the genes in HIV subjects were expressed relative to
this set mean of 1 and were compared. Results were
expressed as Mean±SEM. The mean differences of
gene expression between groups and within groups
were analyzed by one-way analysis of variance
(ANOVA). Statistical analysis was performed using
the SPSS 19.0 software, and results with P<0.05 were
considered as significant.

Ethics statement:

The study was approved by the Institutional Review
Board (IRB) of Bangabandhu Sheikh Mujib Medical
University (BSMMU), Bangladesh (BSMMU/2015/
14245). Before collection of blood sample from the study
subjects, informed written consent was obtained from
each of the participants. The data was collected through
a predesigned questionnaire and the identities of the
participants were kept anonymous.

Results:

The present study included a total of 55 HIV infected
patients among which 32 (58.18%) were males and
23 (41.82%) were females. A total of 20 healthy
subjects of which 8 (40%) were males and 12 (60%)
were females were included as control. The mean
ages (mean± SD) of healthy controls, asymptomatic
group, symptomatic group and patients on ART were
33±10.86, 30.875±9.17, 37.5±10.13 and 39.92±10.49
respectively. The range of CD4 T-lymphocyte count
among asymptomatic group was 215-1530 cells/µl, 8-
94 cells/µl among symptomatic group and 266-1563
cells/µl among ART receiver groups. Though there
was no specific clinical signs and symptoms reported
from the asymptomatic patients and patients who
were on ART, the symptomatic patient group had
several complaints. The common complaints among
patients of the symptomatic group were- oral
infections (55%) followed by skin infections (40%),
fever (10%), respiratory tract infections (20%),
sexually transmitted infections (10%), diarrhea (35%)
and fever with diarrhoea (10%). The minimum duration
of ART intake was >2 years among ART receiving
patients

Changes in mRNA expression of BCL-2 pro

apoptotic gene family: In CD4 T-lymphocytes, there
was no significant difference in the expression of BAX,
BAK-1 and BIM gene. The expression of BAX gene
was slightly up regulated 1.11 (±0.26) fold in > 200
CD4 T-cells/µl group or unchanged 1.03 (±0.29) fold
in < 200 CD4 T-cells/µl group and 1.05 (±0.12) fold in
ART receiver group (p > 0.05) (Figure-1a). BAK gene
expression was slightly up-regulated 1.51 (±0.39) fold,
1.25 (±0.31) fold and 2.02 (±0.28) fold respectively
among the 3 PLHIV groups in comparison to healthy
controls (p > 0.05) (Figure-1b). However, BIM gene
expression was slightly down regulated 0.66 (±0.11)
fold, 0.60 (±0.10) fold, and 0.51 (±0.07) fold respectively
among the 3 PLHIV groups (Figure-1c).

Table-I

Primer sequences

Gene Forward (5¹-3¹) Reverse(5¹-3¹) Annealing temperature

GAPDH ATCCCATCACCATCTTCCAG ATGAGTCCTTCCACGATACC 55°C

BAX TTCTGACGGCAACTTCAACTGG GAGGAAGTCCAATGTCCAGC 52°C

BAK GCTCCCAACCCATTCACTAC TCCCTACTCCTTTTCCCTGA 55°C

BIM TGGCAAAGCAACCTTCTGATG GCAGGCTGCAATTGTCTACCT 55°C

MCL-1 GGGCAGGATTGTGACTCTCATT GATGCAGCTTTCTTGGTTTATGG 55°C

Calpain-1 CCGGGACTTCATACGTGAGT AGGTGCCCTCGTAAAATGTG 52°C

Caspase-3 TTCAGAGGGGATCGTTGTAGAAGTC CAAGCTTGTCGGCATACTGTTTCAG 52°C

Caspase-9 TCAGGCTCTTCCTTTGTTCAT CTTTGCTGCTTGCCTGTTAG 55°C
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Changes in expression of anti-apoptotic gene

MCL-1 and BCL-2: The anti-apoptotic gene MCL-1
expression showed slight downregulation of 0.72
(±0.10), 0.76 (±0.11), and 0.78 (±0.07) fold among all 3
PLHIV groups respectively, and these expression
changes were not significant when compared with
healthy controls (p > 0.05) (Figure- 2a). Bcl-2
expression was significantly up-regulated 2.15 (±0.46)
fold in > 200 CD4 T-cells/µl group, 2.49 (±0.53) fold in

Changes in expression of genes of proteases

family (Caspase and Calpain 1): Caspase-3

expression was slightly up regulated 1.07 fold (±0.26),

1.17 (±0.27) fold and 1.21 (±0.17) fold among all 3

PLHIV groups respectively, and these expression

changes were not significant when compared with

healthy controls (p > 0.05) (Figure-3a). Caspase-9 gene

expression showed significant down-regulation 0.50

     
1a (Bax)                              1b (Bak-1)  1c (BIM)

Fig.-1: Changes in the Bcl-2 family pro-apoptotic gene expression among the study groups.

Fig.-2: Anti apoptotic gene Mcl-1 and Bcl-2 expression among the study groups.

2a (Mcl-1)                                          2b (Bcl-2)

          

< 200 CD4 T-cells/µl group and 1.08 (±0.12) fold in
ART receiver group. In comparison with healthy
control, the differences in > 200 CD4 T-cells/µl group
and < 200 CD4 T-cells/µl group were statistically
significant (p < 0.05). The ART receiver group showed
down regulation of expression compared to > 200 CD4
T-cells/µl group and < 200 CD4 T-cells/µl group and
the differences in expression were statistically
significant (p < 0.05) (Figure- 2b).

(±0.10) fold in > 200 CD4 T-cells/µl group and 0.47

(±0.08) fold in ART receiver groups (p<0.05), whereas,

0.58 (±0.12) fold change in < 200 CD4 T-cells/µl group

which was not significant (p > 0.05) (Figure- 3b).

Calpain-1 gene expression was slightly up-regulated

1.51 (±0.31 fold), 1.77 (±0.33) fold and 1.50 (±0.17)

fold respectively among the 3 PLHIV groups (p > 0.05)

(Figure- 3c).
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Correlation of studied gene expressions with

CD4 T-lymphocyte count: The Pearson�s correlation
(r) test for expression of studied genes in different
groups of patients with the CD4 T-lymphocyte counts
revealed no statistically significant correlation (p >
0.05)

Discussion:

HIV-1 infection is characterized by a slow but
progressive death of CD4 T-lymphocytes, which are
the key players of the immune system that coordinate
the humoral and cellular responses.11 However, the
exact mechanisms leading to such a dramatic
depletion of CD4 T-lymphocytes in vivo is not well
understood, although it has been proposed that this
phenomenon is multifactorial. It has been suggested
that apoptosis plays a dominant role in the observed
HIV-1-mediated CD4 T-lymphocyte depletion.11 In
HIV-positive patients, less than 1% of CD4 T-
lymphocytes are infected in peripheral blood12 that
constitutes only a minor contributing source.

Though the pathways of CD4 T-lymphocyte death in
HIV infection are many, the response to death signals
varies depending on cell type, activation or
developmental stage of the cell, as well as the
chemical or physical environment.36 The phenotypic
and molecular definitions of apoptosis have evolved
significantly over time, and there is increasing
recognition of overlap between alternate mechanisms
of cell death.24 There is relatively little information
concerning the potential role of intrinsic pathway of
apoptosis in human primary peripheral CD4 T-
lymphocytes in HIV-infected patients. Thus, one of
the key questions is whether apoptosis is dependent
on the modulation of pro- or of anti-apoptotic genes
involving intrinsic apoptotic pathway or not. Moreover,
currently there is no data regarding these gene

expressions in peripheral CD4 T-lymphocytes among
Bangladeshi people living with HIV.

In present study, expressions of the major genes of
intrinsic apoptotic pathway were analyzed in CD4 T
lymphocytes isolated from HIV-infected patient. In
CD4 T-lymphocytes, no significant change in the
expression of BAX, BAK, Caspase-3, Calpain-1, BIM

and MCL-1 was observed in any of the groups with
the exception of significant upregulation of BCL-2 and

down regulation of Caspase-9 expression. Therefore,

these findings indicate that during HIV infection from
the point of gene expression, the intrinsic apoptotic

pathway in peripheral CD4 T lymphocyte is not

altered.  It has been established that HIV-1 can induce
apoptosis in CD4+ T lymphocytes by distinct

pathways.37 However, there is still controversy about

the precise mechanism and whether apoptosis is
occurring in infected cells,38,39 uninfected bystander

cells,40 or both. The vast majority of T cells undergoing

apoptosis in peripheral blood of HIV patients are
uninfected41 even though apoptosis is seen in

peripheral CD4 lymphocytes.42 Apoptosis of

uninfected bystander T cells is caused by activation-
induced cell death of mature T cells following chronic

immune activation, in addition to HIV-1-mediated

mechanisms.43,44 Apoptosis of circulating CD4T cells
has not been consistently found to correlate with

HIV viral load.45  It has been observed in lymph nodes

collected from HIV-infected children and SIV-infected
macaques that apoptosis occurs predominantly in

bystander cells and not in the productively infected
cells themselves.46

The majority of the genes of intrinsic apoptotic
pathway of peripheral CD4 T-lymphocytes
demonstrated small changes or no change in CD4 T-
lymphocytes isolated from HIV positive individuals

Fig.-3: Proteases gene (Caspase-3, Caspase-9 and Calpain-1) expression among study groups.

3a (caspase-3)                      3b (caspase-9)                    3c (Calpain-1)
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in the present study. In present study, the expression
of pro-apoptotic BAK in CD4 T-lymphocytes, gene was
not significantly up regulated among all HIV patient
groups which was also observed in a similar kind of
microarray study.16 Though previous study
demonstrated increased gene expression of

Caspases-9 in a CD4 T- cell line infected with HIV,47

significant down regulation of Caspase-9 was

observed in peripheral CD4 T-lymphocytes in the

present study. Caspase activation is the central event
in the intrinsic apoptosis pathway with activation of

the caspase cascade via activation of Caspase-9 as

an initiator caspase (Parrish et al., 2013).48 A
previous study demonstrated increased gene

expression of Caspases-9 in a CD4 T- cell line.29 But

in the present study, significant downregulation of
Caspase-9 displayed no significant hallmarks of

intrinsic apoptosis in peripheral CD4 T-lymphocyte

in HIV-1-infection.

There is no data regarding Mcl-1 gene expression of

CD4 T-lymphocytes in HIV infection. In the present

study, no significant down regulation was observed
in the expression of Mcl-1 gene in CD4 T-lymphocytes.

The expression of calpain is particularly low in resting

lymphocytes; however, it has been shown that
synthesis and secretion of calpain occurs in active

lymphocytes, particularly in T cells Interferon-gamma

induced calpain mRNA and protein in U-937 and THP-
1 cells.49 In the present study, it was observed that

the expression of anti-apoptotic gene Bcl-2 was

significantly up-regulated, whereas, Bax was
unchanged. A previous study performed in peripheral

CD4 T-lymphocyte demonstrated similar findings that

support the present study.17 The Primary CD4 T-
lymphocytes infected with HIV showed damages in

mitochondria induced by the intrinsic pathway of

apoptosis where it was proposed that permeabilization
of mitochondrial membrane may be a consequence of

the activation of the p53 pathway which upon

phosphorylation, induces up-regulation of Bax and
may finally translocate to the mitochondrial membrane

and promote apoptosis.39 In fact, HIV-1 infection

induces genotoxic stresses linked to p53 activation
in CD4+ T cells due to by integration mediated-

dsDNA strands break, secretion of interferons and

expression of HIV-1 proteins.50-52 The higher levels
of expression and activation of p53 were reported in

both primary CD4+ T cells and latently infected cell

lines,11,53 which in turn may activates targets
p53genes, leading to cell apoptosis.39 HIV-1 envelope

induces activation of the proapoptotic proteins p53
and Puma as transcriptional activator, leading to Bax/
Bak activation and inhibition of Bcl-2.39,54

Interestingly, this up-regulation of p53 occurs
exclusively in the HIV expressing primary CD4+ T

cells population but not in uninfected bystander

primary CD4 T cells.11 Therefore, it is speculated that

the observed unchanged level of BAX in CD4 T-

lymphocytes may be due to no significant change in

level of p53 in bystander primary CD4 T cells. A

previous study performed in peripheral CD4 T-

lymphocytes demonstrated similar findings that

support the present study.17 Increase gene

expression of Bcl-2 in the present study may be

explained by some previous studies performed in

HeLa and Jurkat cells, which demonstrated the ability

of endogenous expression of Tat protein of HIV to

differentially modulate cellular responses to apoptotic

signaling with increased expression of gene Bcl-2,

that enhances cellular survival.55,56 The inhibitiory

effect of Bcl-2 gene in apoptosis may be inefficient

because HIV protease may cleave and inactivate Bcl-

2 and cause apoptosis.57

The features of gene expression of intrinsic apoptotic

pathway of peripheral CD4 T lymphocytes observed

in present study were a little bit puzzling. Thus, the

observed results of the present study, displayed no

significant hallmarks of intrinsic apoptosis in

peripheral CD4 T-lymphocytes in HIV-1-infection. The

observed changes in expression of genes do not

suggest any obvious trend toward either increased or

decreased intrinsic apoptosis in peripheral CD4 T-

lymphocytes in different stages of HIV infection and

even after initiation of ART. Therefore, the findings

of the present study showed that altered gene

expression of intrinsic apoptotic pathway may not be

true for ongoing apoptosis of peripheral CD4 T-

lymphocytes. The differential gene expression at

cellular level was not confirmed by protein level

activity which is one of the limitations of the present

study.

Conclusion:

Differential expression of genes related with intrinsic

apoptotic pathway in CD4 T lymphocytes was seen

as expected. However, gene expression of intrinsic

apoptotic pathway in peripheral CD4+ T-lymphocytes

may not be responsible for apoptosis in HIV infection.

More studies are needed to investigate the effects of

gene expression at cellular level and must be

confirmed by protein level activity. Our study is

limited by the fact that we did not analyse the activity

of relevant transcription factors and post-

transcriptional regulation. These questions need to

be examined in a follow-up study.
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Abstract:

Background: Malnourishment is highly prevalent among COPD patients. The study was carried

out to assess the nutritional status of hospital admitted COPD patients to evaluate the relationships

between the nutritional indices and the pulmonary function parameters with severity

correlation. Methods: A cross-sectional observational study was done constituting 50 spirometry-

proven COPD patients admitted at Dhaka Medical College Hospital. Lung function was measured by

routine spirometry. Anthropometric measures, biochemical parameters, and Mini Nutritional

Assessment (MNA) score were used for nutritional assessment. Results: Mean age of study

population was 64.31 years.22% (n = 11), 42% (n = 21) 32% (n = 16) & 4% (n = 2) of the patients

were of stage I, II, III and IV of COPD respectively.According to MNA scalethe study population were

malnourished 46% (n = 23), at risk of malnutrition 40% (n = 20) and normal nutritional status 14%

(n = 7).13 patients were found malnourished according to BMI scale and were in stage I COPD

15.38% (n = 2), stage II 38.46% (n = 5), stage III 38.46% (n = 5) and stage IV 7.69% (n = 1). Mid arm

circumference (MAC), mid-calf circumference (MCC), MNA scale score and BMI score showed a

significant decline of mean value with increasing severity of stages of COPD. The correlation between

BMI and FEV1 (R2 = 0.087 and p value= 0.038), body weight and FEV1 (R2 = 0.173 and p value=

0.003), MUAC and FEV1 (R2: 0.202, p value = 0.001) and MNA scale and FEV1 (R2 = 0.144 and p

value= 0.007). All correlations were statistically significant. Conclusion: The high prevalence of

malnutrition among hospitalized COPD patients is related to their lung function. Weight, mean

MNA, and BMI score decrease with increasing severity of COPD.

Key Words: COPD, Malnutrition, Nutritional status, Body mass index (BMI), Mini nutritional

assessment (MNA), GOLD stage.
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Introduction:

COPD is one of the major causes of chronic morbidity
and mortality worldwide and is considered the fourth
leading cause of death.1-4 The projection indicates

that COPD will be the third leading cause of death
worldwide and the fifth leading cause of year loss
through early mortality or handicap in disability-
adjusted life year (DALY).5 



Consistent history & physical examination, investi-
gation findings including radiological features,
spirometric readings, and blood gas analysis help
diagnose COPD. FEV1<80% of predicted and FEV1/
FVC <0.7 that remains unchanged after bronchodilator
administration is considered diagnostic findings of
COPD. GOLD severity classification criteria take FEV1
and FEV1/FVC to categorize COPD in four stages (I �
IV). FEV1/FVC < 0.7 is the mandatory requirement in
all four stages whereas post-bronchodilator FEV1 ³80%
predicted consists stage I, ³50% but £80% predicted
consists stage II, ³30% but < 50% predicted makes
stage III and < 30% predicted makes stage IV.6

Multiple factors can be responsible for the
development of malnutrition in COPD patients that
can be listed as: 

� Increased respiratory work leads to a higher
metabolism, 

� Chronic inflammation, 

� Recurrent infections 

� Medications, 

� Reduced dietary intake/dietary problems7-8. 

Schools defined this situation as �pulmonary
cachexia�9 where Protein-Energy-Malnutrition is
most commonly seen. Nutritional counselingmay help
improve nutritional status that can lead to
improvement of the quality of life of COPD patients.10

Body Mass Index <20 is a predictive factor for
hospitalization in COPD11. To predict the severity of
COPD patients, BMI and MAC should be considered
for nutritional status assessment.12

Acute exacerbation among COPD patients requires
frequent hospitalization.13 The body responses to
these triggers or exacerbation will ultimately result
in excess energy requirements which can lead to
further deterioration in nutritional status, and loss
of lean body mass is a likely repercussion.14 Acute
exacerbations of COPD also lead to progression of
the disease and have been directly related to reduced
survival and decreased quality of life.15

We aimed to investigate the nutritional status of
COPD patients with Body Mass Index (BMI) and Mini
Nutritional Assessment (MNA) and compare the
correlation of MNA, BMI, and anthropometric values
with the severity of COPD.

Methods:

A cross-sectional observation study constituting 50
COPD patients, were included during a period of
6months from September 2019 to February 2020. The
study was carried out at the Department of Medicine
of Dhaka Medical College Hospital. The study�s

inclusion criteria were the adult patients of both
genders, diagnosed with COPD, fulfilling
recommended criteria in Spirometry and Chest X-ray
with relevant history and clinical examination
findings. Patients with known co-morbid conditions
that could affect nutritional status (thyroid problems,
diabetes mellitus, cancer, congestive heart failure,
pregnant female) were excluded from the study. The
severity of COPD was being categorized using GOLD
severity classification.6

For the Nutritional Status assessment, Mini
Nutritional Assessment (MNA) score was being used.
It consists of 18-score-weighted items. MNA test is
an internationally validated, two-step procedure
(screening for risk of malnutrition, followed by global
assessment of the nutritional conditions) .16 BMI
was calculated by the formulae given as weight (kg)
divided by height2 (meter).17 MAC is the circum-
ference of the left upper arm and was measured at
the mid-point between the tips of the shoulder and
elbow. It was measured with a non-stretchable
fiberglass tape graduated from 0 - 150cm. Measure-
ments were taken three times consecutively, and
mean values were observed. MNA provides a total
score that ranges from 0 to 30. Below 17.5 is
categorized as malnutrition, 17.5-23.5 as at risk for
malnutrition, and above 23.5 as normal nutrition.

The study protocol was approved by the Institutional
ethical review committee. After getting the informed
written consent from the patients, they were
interviewed face to face by the researcher for data
collection.The following variables were being recorded
of the whole study population; age, sex, occupation,
income, smoking status. Lung function test was done
with the help of Spirometry. Following anthropometric
measures were measured; weight, height, Body mass
index (BMI), mid-upper arm circumference (MUAC),
triceps skinfold thickness, calf circumference.
Nutritional status was being assessed by Mini
Nutritional Assessment score. The statistical analysis
was done using the SPSS version 23.0 (SPSS Inc,
Chicago, IL) software for MS Windows. Descriptive
frequencies expressed in terms of mean ± standard
error of mean (SEM). Pearson�s correlation coefficient
applied to the correlation of nutritional status and

lung function. P-value <0.05 was considered significant.

Results:

The study was done on 50 patients diagnosed as a

case COPD by standard diagnostic criteria described

in the previous chapters. We examined the patient

and measure the anthropometric indices and did some

routine tests. The pertinent findings are shown in a

tabulated manner below.
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The study populations were distributed among the

age range of 35-85years. Among them, 4% (n=2)

patients were 35-45years, 14% (n=7)45-55years, 24%

(n=12) 55-65years, 34% (n=17) 65-75years and 24%

(n=12) 75-85years as shown on Fig I. Majority of the

patient pool were within 65-75 years of age (34%)

(n=17). Mean age was 64.31 years.Male patients were

46 (90.2%) and female were 4 (9.8%) in the study.

Patients were distributed between different

occupations, amongthem 18% (n = 9)were farmers,

22% (n = 11) were businessman. Majority of the

patients were categorized as �Other�. In �Others�

category patient�s occupations were unemployed (n=8),

rickshaw puller (n=3), driver (n=2), salesman (n=1)

and plumber (n=1).More than half of the study

population (72%) (n = 36) were in the low-income

category.

Here the study population is distributed according to

COPD stage. The patient in stage I/ mild was 22% (n

= 11), stage II/ moderate was 42% (n = 21), stage III/

severe was 32% (n = 16), and stage IV/ very severe

was 4% (n = 2).

Fig.-2: Distribution of different stages of COPD

Very severe

4.0%
Mild

22.0%

Severe

32.0%

Moderate

42.0%

TableI

Frequency Percent

SmokingHabit Smoker 37 74.0%

Nonsmoker 13 26.0%

Total 50 100.0%

Table I showed that 74% (n = 37) of the patients were
currently smoker and 26% (n = 13) were not smoker
or quieted. However, a number of the patients were
passive smokers or resided in air polluted area or
had exposure to smoke from cooking stove among
nonsmoker group.

Table II

GOLD -I GOLD - II GOLD - III GOLD - IV

Age 30-44 years Count 0 1 1 0

% 0.0% 2.0% 2.0% 0.0%

45-59 years Count 4 5 5 1

% 8.0% 10.0% 10.0% 2.0%

60-74 years Count 5 7 7 1

% 10.0% 14.0% 14.0% 2.0%

> 75years Count 2 8 3 0

% 4.0% 16.0% 6.0% 0.0%

Total Count 11 21 16 2

% 22.0% 42.0% 32.0% 4.0%
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With increasing age, the percentage of the patients
having moderate and severe COPD increased. In 30-
44years-age range only two patients had been found
to have COPD. In 45-59 years and 60-74 years age
range majority of the patients were in stage II 24.0%
(n= 12) and stage III 24.0% (n=12). Among patients
above 75years around 16.0% (n=8) were in stage II
and 6.0% (n=3) in stage III COPD.

Here, the study population had been classified
according to MNA scale into 3 categories. In this
study, majority of the patients (46%) (n = 23) were in
malnourished group according to MNA scale and
around 40% (n= 20) patients were at risk of
malnutrition and normal nutritional status present
was in 14% (n=7) study population which is being
showed in the figure (Fig.3) below.

Table III

Malnutrition Percent

(BMI <18.5)

Severity Mild 2 15.38%

of COPD Moderate 5 38.46%

Severe 5 38.46%

Very Severe 1 7.69%

Again, the study population had been classified into

�malnutrition� according to BMI scale (BMI < 18.5) and

it was found that 26% (n = 13) study population were

malnourished according to BMI score. And then we

distributed this malnourished group into different

stages of COPD.Among them, 15.38% (n = 2) were in

stage I, 38.46% (n = 5) were in stage II, 38.46% (n = 5)

were in stage III and 7.69% (n = 1) were in stage IV

COPD.

Mid arm circumference (MAC) and mid-calf

circumference (MCC) showed a significant decline of

mean value with increasing severity of stages of

COPD. With increasing severity of COPD there were

also a significant decrease in mean MNA scale score

and BMI score.

Fig.-3: Distribution of Nutritional status according to MNA

scale

At risk of malnutrition

40.0%

Normal malnutrition

14.0%

Malnourished

46.0%

Table-IV

GOLD-I GOLD � II GOLD � III GOLD-IV

Mean±SD Mean±SD Mean±SD Mean±SD

Variable MAC 26.18 ± 5.25 24.1 ± 3.45 23.06 ± 3.47 21.5 ± 3.54

MCC 30.45 ± 4.74 28.86 ± 3.51 29.19 ± 3.94 28 ± 5.66

MNA scale 19.59 ± 5.29 17.4 ± 4.92 16.44 ± 5.7 15.5 ± 2.83

BMI 23.3 ± 5.79 20.9 ± 4.3 20.71 ± 4.38 20.35 ± 6.44

Fig.4: Linear regression relation between FEV1&BMI (Left) and FEV1 & MAC (Right)
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To determine if there was a relationship between the
degree of nutritional depletion and airway obstruction
in the subjects studied, we correlated the flow rates
with the indicators of somatic nutritional scores (Fig.
IV-V).Fig IV onleft sideshows the correlation by linear
regression between FEV1 and BMI and it was
statistically significant (R2 = 0.087 and p value 0.038

which was <0.05).There was strong statistically

significant correlation between FEV1 and Mid upper

arm circumference (MAC) had been found which is

shown in Fig IV on right side by linear regression

(R2: 0.202, p value 0.001 which is <0.05).

Fig.-5 on right side shows the correlation by linear

regression between FEV1 and weight and it is

statistically significant (R2 = 0.173 and p value 0.003

which is < 0.05).The correlation between FEV1 and

MNA scale is statisticallysignificant (R2 = 0.144 and

p value 0.007 which is < 0.05) which is shown in the

above Fig. 5 (right).

Discussion:

58% of patients of the study population were above

the age of 65years and the age range was 35-85 years,

and the mean age was 64.31 years. Yuceege M B M.D.

et al. carried out a study where 60 stable COPD

patients were enrolled and showed similar age

distribution with a mean age of 63±9.4.18 In our study,

male patients were 46 (90.2%), and females were 4

(9.8%) in number. Patients were distributed between

different occupations; 22% were businessmen, 20%

were service holders, 18% of patients were farmers.

About 72% of study populations were in the low-

income category. Lowe KE et al. also evaluated that

low socioeconomic status has been associated with
COPD.19 

Statistically, a significant association between
smoking status and COPD stage was observed
(p=0.025) in a study conducted by Chaudhary SC et
al.20 It was observed that 74% of the patients were
smokers, and 26% were not smokers. However, many
of the patients were passive smokers or heavy air
pollution in the residing area or had exposure to
smoke from cooking stove.

In this study, when the population was distributed
according to COPD stage, the patient in stage I/ mild
was 22%, stage II/ moderate was 42%, stage III/
severe was 32%, and stage IV/ very severe was 4%.

The majority of the study patients were in stage II
COPD. Similar stage distribution was also found in

Chaudhary SC et al.20 With increasing age, the

percentage of the patients having COPD severity
increased. Among patients over 60years of age, around

52% of patients were in the moderate to very severe

category. 30% of patients over 60years of age were in
Gold stage II, 20% were in GOLD stage III, and 2%

were in GOLD stage IV category.

MNA scale identified the study population as
Malnourished 46%, at risk of malnutrition 40%, and

standard nutritional status 14%. When �risk of

malnutrition patients were accepted as malnutrition,
the rate increased to 86%. Gupta B et al. had studied

a total of 106 hospitalized patients with COPD. Out

of 106 patient�s malnourishment was found in 83%.21

In our study, malnutrition prevalence was 26% among
the study population using the BMI scale (BMI < 18.5).
Malnutrition based on BMI  was correlated with the
COPD severity: 15.38% in mild COPD, 38.46% in
moderate COPD, 38.46% in severe COPD, 7.69% in
very severe COPD. Yuceege M B M.D. et al. showed a
prevalence of malnutrition prevalence of 26.7% using

Fig.-5: Linear regression relation between FEV1 &Weight(Left) and FEV1&MNA scale (right)
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BMI, which was also incompatible with the other
studies on COPD22. Land and coworkers studied a
cohort of 2,132 patients with COPD in which they
found low BMI leads to increased mortality in patients
compared with subjects of average weight.23

In our study, mid-arm circumference and mid-calf
circumference showed a significant decline with
increasing severity of COPD. With the increasing
severity of COPD, there was also a significant
decrease in mean MNA and BMI scores. Wijnhoven
et al. showed that with increasing severity of COPD,
there was a significant decrease in mean MNA and
BMI levels (p<0.001). Nutritional status in the study
population worsened with increasing severity of
COPD stage as assessed by BMI (p<.001) and MNA
(p<.001).24 Chaudhary SC et al. showed a significant
decrease in mean MNA and BMI levels were observed
with increasing stage of COPD (p<0.001). Mid-arm
circumference and mid-calf circumference showed a
significant decline with increasing severity of COPD
(p<0.001).20 King D et al. observed that being
underweight is a poor prognostic sign in chronic
obstructive pulmonary disease (COPD) is at least in
part associated with the severity of airflow
obstruction. Nutritional supplementation in
undernourished patients with COPD can lead to
weight gain and improvements in respiratory muscle
function and exercise performance.25

To determine the relationship between the degree of
nutritional depletion and the severity of COPD, we
correlated the flow rates with the indicators of somatic
nutritional scores (Fig. IV - V). The linear regression
between BMI and FEV1 (R2 = 0.087 and p value=
0.038), body weight and FEV1 (R2 = 0.173 and p value=
0.003), MUAC and FEV1(R2: 0.202, p-value = 0.001)
and MNA scale and FEV1 (R2 = 0.144 and p value=
0.007). All correlations were statistically significant.
Gupta et al conducted similar study, which showed
the correlation between body weight and FEV1/FVC%
(r = 0.648, p = 0.003), FEV1 (Pre) and BMI (r = 0.0964,
p = 0.037), MUAC and FEV1/FVC% (r = 0.0.3081, p =
0.003) and serum albumin was correlated with FEV1/
FVC% (r = 0.03816, p = 0.03) .26 Our study reported
low values for FEV1 showing lung function
deterioration in patients with malnourishment.
Statistically significant correlation between FEV1 and
nutritional parameters by weight, MNA scale, BMI
score, and MUAC suggest that nutritional depletion
may worsen lung function. Gupta et al. conducted a
study that showed somatic depletion is present
among COPD patients and that there is a relationship
between the degree of nutrition depletion and lung
dysfunction38 that is consistent with our study result.

Conclusion:

Malnutrition is highly prevalent among hospitalized
COPD patients, directly related to their lung function.
Assessment of the nutritional status in COPD is a
vital step in managing COPD patients. Improving the
nutritional status will not cure COPD but will surely
postpone the associated comorbidity.

Limitations:

The study was done on 50 cases only and in only
Department of Medicine of Dhaka Medical College
Hospital in Dhaka, which may not reflect the whole
population. The study area has heavier air pollution
that may impact the pulmonary function parameters.
Many stage-IV COPD patients could not be enrolled
in the study due to their severe illness; limiting the
anthropometric measurement and survey
participation
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Abstract:

Background:Thyroid diseases and diabetes mellitus are the two most common endocrine

disorders encountered in clinical practice. Type 2 diabetes mellitus (T2DM) has an intersecting

underlying pathology with thyroid dysfunction. Insulin and thyroid hormones are intimately

involved in cellular metabolism and thus excess or deficit of either of these hormones result in the

functional derangement of the other.Despite the absence of definite guidelines regarding screening

for thyroid dysfunction in diabetic patients, in the view of this incidence together  with  the

mutual  effect  of  the common two endocrinopathies on each other  and  the  increased  risk  of

complications  in  diabetic  patients  in the  setting  of  abnormal  thyroid dysfunction,  a  systematic

approach  to thyroid  testing  in  diabetic  patients  is favorable. Methods:A Cross sectional

descriptive observational study was performed at a tertiary care centre.Patients of 30 years and

older with known type 2 DM without thyroid disorders between March 2018 to September 2018

were included in this study by purposive sampling technique.A total of 100 patients were included

in the study. Results:Among the study patients, 13(26%) had thyroid abnormalities, 8 cases

were male and 5 cases were female. Thyroid abnormality was associated with duration of DM. The

mean duration of disease was 6.28±2.57 years in patients with normal thyroid profile group and

10.92±8.13 years in patients with abnormal thyroid profile (hypothyroidism or hyperthyroidism)

group. Patients with poor glycemic control prone to develop endocrinopathies like thyroid

abnormality. HbA1c also shows the positive correlation with thyroid abnormality in type 2 diabetes

patients. Regarding the definition of thyroid abnormality, 7% patients had Primary hypothyroidism,

2% Subclinical hypothyroidism and 3% primary hyperthyroidism and single case subclinical

hyperthyroidism. Conclusion: Our results demonstrate that hypothyroidism is the common thyroid

disorder in type 2 DM patient. It seems  that  unidentified  thyroid  dysfunction could  positively

impact  diabetes  and  its complications. The ability to diagnose and treat unsuspected thyroid

dysfunction in these patients may greatly enhance the quality of life.  Hence the need to detect

such cases where thyroid dysfunction contributes  to  morbidity  and  where  it  is  the cause  for

poor  control  of  the  associated conditions.
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Introduction:

Diabetes mellitus is a leading cause of death and
disability worldwide. Bangladesh has shown diabetes
as a silent killer in adults1 .According to statement
of IDF (2015), diabetes prevalence of Bangladesh in
the year 2015 is 7.4%2,3. Diabetes is one of the largest
health emergencies of the 21st century. In 2015, IDF
estimates that: one in 11adults has diabetes, one in
two adults with diabetes is undiagnosed and 12% of
global health expenditure is spent on diabetes.
Globally 415 million adults have diabetes. By 2040
this will rise to 642 million. In high-income countries,
approximately 87% to 91% of all people with diabetes
are estimated to have type 2 diabetes. In South-East
Asia Region estimates in 2015 indicate that 8.5% (6.8-
10.8%) of the adult population has diabetes. This is
equivalent to 78.3 (62.9 to 100.4) million people living
with diabetes.3

Thyroid disorders are also common, andit  is  second
only  to diabetes mellitus as the most common
condition to  affect  the  endocrine  system4. Abnormal
thyroid hormone levels can also be found in
individuals with diabetes. Thyroid hormones are
insulin antagonists, both insulin and thyroid
hormones are involved in cellular metabolism and
excess and deficit of either one can result in
functional derangement of the other5. Greater  the
duration  of  uncontrolled  T2DM  in  a  patient,  higher
is  the  chance  of  thyroid dysfunction. HbA1c can be
used as a test to decide if screening for thyroid
dysfunction is needed in T2DM patients or not6.

Studies have shown that hypothyroidism
(Hashimoto�s thyroiditis) or hyperthyroidisms (Grave�s
disease) are associated with diabetes. A meta-analysis
reported a prevalence of thyroid dysfunction in
patients with diabetes of 11%7. Another study in
Bangladesh revealed that 10% of the patients had
hypothyroidism and another 9.5% had sub-clinical
conditions.Among  hypothyroidism group,  around
35%  of  the  patients  were  in  between  41-50 years
of age group, whereas the lowest age group was 51-
60 years (8.7%). 52%  of  the  patients  of
hypothyroidism group had diabetes for more than five
years8.

Insulin resistance is a key pathological feature of
type 2 diabetes and also occurs in both
hypothyroidism and hyperthyroidism9. Study reported
that in type 2 diabetic patients the prevalence of
hypothyroidism and subclinical hypothyroidism was
found to be 10.00% and 15.00% respectively, while
the no case found in subclinical hyperthyroidism and
prevalence of and hyperthyroidism was found 2.5%.
The prevalence of thyroid dysfunction was found to

be higher in type 2 diabetes mellitus subjects as
compared to non-diabetic subjects10.

A cross-sectional study showed a high prevalence of
thyroid dysfunction in the diabetic population which
indicates that screening for thyroid disease among
patients with diabetes should be routinely performed.
The prevalence of new cases of thyroid dysfunction
diagnosed and the possible aggravation of classical
risk factors such as hypertension and dyslipidemia,
arising from an undiagnosed thyroid dysfunction can
lead to an increased cardiovascular risk in these
patients11.

Suzuki et al in their study attributed the abnormal
thyroid hormone levels found in diabetic patients to
the presence of thyroid hormone binding inhibitor
(THBI), an inhibitor of the extra thyroidal conversion
enzyme (5-deiodinase) of T4 to T3, and dysfunction of
the hypothalamo-pituitary-thyroid axis12. These
features were observed to be aggravated by stress
and poorly controlled diabetes.

The use of oral hypoglycaemic medications in the
treatment of patients with type 2 diabetes also has
varying effects on thyroid hormone homeostasis.
Cappelli et al. in their study evaluated thyroid
hormone profiles by studying the interaction between
metformin and circulating thyroid function parameters
in patients who were started on metformin. This study
concluded that the TSHlowering effect of metformin
is only seen in untreated hypothyroid patients and
with L-T4replacement therapy irrespective of thyroid
function test13-14.

Altered  thyroid  hormones  have  been  described in
patients  with  diabetes  especially  those  with poor
glycaemic control. In diabetic patients, the nocturnal
TSH peak is blunted or abolished, and the TSH
response to TRH is impaired15. Reduced T3 levels
have been observed in uncontrolled diabetic patients.
This �low T3 state� could be explained by impairment
in peripheral conversion of T4 to T3 that normalizes
with improvement in glycaemic control. The abnormal
thyroid hormone level may be the outcome of various
medications that the diabetic patients were receiving.

Since  then  a  number  of  studies  have  estimated
the  prevalence  of  thyroid  dysfunction  among
diabetes patients to be varying from 2.2 to 17 %, the
most  common  disorder  being  subclinical
hypothyroidism1,5-8,10,16-32. To conclude, there is a
high prevalence of thyroid disorders in patients of
type 2 diabetes mellitus which was further found to
be more in females, elderly patients, patients with
uncontrolled diabetes. So regular screening of thyroid
function in all type 2 diabetic patients should be done,
especially in those with uncontrolled diabetes33
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Methods:

This cross sectional observational study was
performrd in indoor and outdoor patients of Sir
Salimullah Medical College Mitford Hospital.Patients

of 30 years and older with known type 2 DM without

thyroid disorders who attended indoor and outpatient

department (OPD) of medicine and outpatient

department (OPD) of Endocrinology between March

2018 to September 2018 were included in this study

by purposive sampling technique.

Patients with Type 1 DM, H/O thyroid disease (thyroid

carcinoma,hypothyroidism, and goiter etc.),acute

illness (sepsis, acute MI, severe heart failure, recent

admission in intensive care unit),hepatic

dysfunction,H/O smoking.   , pregnancy,H/O bronchial

asthma on steroids and patients on treatment with

drugs interfering with thyroid function(amiodarone ,

lithium) were excluded from this study.

The following standard formula is widely used in

determining sample size. It was used in this study

n= the desired sample size
z= Standard normal deviate usually set at 1.96
p= Proportion in the population will be 0.5 (0.01-0.99),
due to unknown prevalence.
q= 1-p
d= Degree of accuracy which is considered as 0.1

According to this formula the targeted sample will be
96. Therefore 100 samples were taken in this study
for convenience.

Subjects or their relatives were briefed about the

objectives of the study, risk and benefits, freedom

for participating in the study and confidentiality.

Informed consent was obtained accordingly. Present

and past history of each case record evaluated in detail

regarding their general & clinical information. The

pre-structured Case Record Form (CRF) was filled up

by the study physician herself. The case definitions

of operational variable were described. After taking

informed written consent 5 cc of venous blood was

collected from each patient. After getting the value of

free T3, free T4, and TSH level that recorded in data

sheet. Patient data such as age, sex, clinical

presentation, etc were noted. This questionnaire was

used for collection of information by interviewing

patients. All the collected data questionnaire were

checked very carefully to identify errors in collecting
data.

Statistical Analysis:

After collection of all information, these data were
checked, verified for consistency and edited for
finalized result. After editing and coding, the coded
data was directly entered into the computer by using
SPSS version 24. Data cleaning validation and
analysis was performed using the SPSS/PC software
and graph and chart by MS excel. The result was
presented in tables. A �p� value of <0.5 is considered
as significant.

Operational definition:

Normal ranges of thyroid function test in adults are
as follows34:

� Free Tri-iodothyronine (FT3): 3.50-8.56 pmol/L

� Free Thyroxine (FT4): 8.56-25.60 pmol/L

� Thyroid Stimulating Hormone(TSH): 0.3-5.0 m IU/L

Depending on the free T3, free T4 and TSH level, the
results of thyroid function tests can be classified as
follows:

1. Euthyroid: When FT3, FT4, TSH are within
normal range.

2. Primary hypothyroidism: When FT4, FT3 are
less than normal value and TSH more than 5.0 m
IU/L.

3. Primary hyperthyroidism: When FT3, FT4 more
than normal and TSH is more than 5.0 m IU/L.

4. Subclinical hypothyroidism: When TSH is more
than 5.0 mIU/L and FT3, FT4 are within normal
range.

5. Subclinical hyperthyroidism: When TSH is less
than 0.3mIU/L and FT3, FT4 are within normal
range.

Results:

In this study 100 patients were included who fulfilled
the selection criteria. Out of them 62 were male and
38 were female.Male and female ratio was 1.63:1.Large
numbers of respondents came from urban area 68.0%,
followed by rural area 32.0%. The p-value is 0.565. So
the result is not statistically significant.

Socioeconomically patients are grouped into three
classes,middle class 42% comprising the major
percentage of the patients, which is followed by poor
class 38% and remaining are upper class 20%.Highest
numbers of patients were in primary level of education
(46%), illiterate was 24% , secondary passed 22%,
higher secondary passed 8% and none was graduate

Demographic characteristics of the patients are
shown in Table I.

n= 2

2
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Table I

 Demographic characteristics of the patients (n=100)

Age (years)               Frequency Total

Male (n= 62) Female (n= 38)

30-40 4(6.45%) 6(15.78%) 10(10.0)

41-50 30(48.38%) 14(36.84%) 44(44.0)

51-60 22(35.48%) 10(26.31%) 32(32.0)

>60 6(9.67%) 8(21.05% 14(14.0)

Mean ± SD 49.7 ± 8.23

In the study, the maximum incidence was seen in
the 4th decade 44.0%, next to it was the 5th decade
32.0%. Highest incidence of male and female patients
was in age group between 41-50 years, 48.38% and
36.84% respectively. Mean age of the patient was 49.7
± 8.23 years.

Majority of diabetic patients were suffering for more
than 6 year 62%. Only 12% of patient had history of
DM <1 years. This is shown in table II.

Table II

Duration of diabetes mellitus (n=100)

Duration of DM Number of Percentage

patients (%)

<1 years 12 12.0

1-5 years 26 26.0

6-9 years 38 38.0

>10 years 24 24.0

Assessment of serum tri-iodothyronine (T3) level,
serum thyroxine (T4 ) level and serum Thyroid
Stimulating Hormone (TSH) level in study subject are
shown respectively  in Table III, Table IV and
Table V.

Table III

Assessment of serum tri-iodothyronine (T3) levels in

study subject (n=100)

Serum FT3         Male (n=62)    Female (n=38) P

(pmol/L) No. % No. % value

<1.86 8 12.9 6 15.7

1.86�6.43 49 79.0 30 78.9

>6.43 5 8.0 2 5.2 0.086

Total 62 100.0 38 100.0

Mean±SD 4.86 ±1.3 4.62 ±1.8

Table IV

Serum thyroxine (T4) levels in study subject (n=100)

Serum FT4          Male(n=62)    Female (n=38) P

(pmol/L) No. % No. % value

<9.14 10 16.1 6 15.7

9.14�23.18 48 77.4 29 76.3

>23.18 4 6.4 3 7.8 0.044s

Total 62 100.0 38 100.0

Mean±SD          17.25 ±1.5         18.57 ±1.82

Table V

Study of serum thyroid-stimulating hormone (TSH)

levels in study subject (n=100)

Serum TSH           Male(n=62)  Female (n=38) P

(uIU/ml) No. % No. % value

<0.47 4 6.4 4 10.5

0.47�5.01 46 74.1 28 73.6

>5.01 12 19.3 6 15.7 0.026

Total 62 100.0 38 100.0

Mean±SD            3.68 ±1.4         3.12 ±1.1

Status of thyroid function test in the study subject
was depicted in figure I

Fig.-1: Status of thyroid function test amongst the study

subject (n=100)

Association of thyroid abnormality with duration of
DM was presented in Table VI

Table VI

Association of thyroid abnormality with duration of DM

Duration           Number of patients p-

of DM Euthyroid state Hypo/hyper value
 (n=74) thyroid (n=26)

<1 years 12(16.21%) 0

1-5 years 24(32.43%) 2(7.69%)
6-9 years 28(37.83%) 10(38.46%) 0.012
>10 years 10(13.51%) 14(53.84%)
Mean ± SD 6.28±2.57 yr 10.92±8.13 yr
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Figure 2 represented the relationship between HbA1C
and thyroid status in study subject.

Association of Hypothyroidism with Type 2 Diabetes
Mellitus among 26 patients with thyroid dysfunction
was depicted in Figure 3

80 -
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Fig.-2: Relationship between HbA1C and thyroid status

in study subject (n=100)

Fig.-3: Association of Hypothyroidism with Type 2

Diabetes Mellitus (n=26)
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Discussion:

A total 100 patients of type 2 diabetes mellitus in
department of medicine and department of
endocrinology, SSMC Mitford Hospital were selected.
Maximum incidence was seen in the 4th decade
44.0%, next to it was the 5th decade 32.0%. Highest
incidence of male and female patients was in age
group between 41-50 years, 48.38% and 36.84%
respectively. Mean age of the patient was 49.7 ± 8.23
years. Out of 50 cases (62%) cases were male and
(38%) were female. Male and female ratio was 1.63:1.

Findings are consistent with result of other studies,
e.g. Study in Bangladesh by Akter S; et al. reported
that diabetes and prediabetes are highly prevalent
among individuals aged 35 years or more in
Bangladesh2. The risk of both diabetes and
prediabetes was increased in older35. WHO listed 10
countries to have the highest numbers of people with

The pattern of thyroid abnormality among the 26 patients with thyroid dysfunction was shown in Table VII

Table VII

Pattern of thyroid abnormality in the study population (n=26)

Variable Number of patients p-value

M (n= 16) F (n= 10) Total

Primary  hypothyroidism 8(50.0%) 6(60.0%) 14 0.400

Subclinical hypothyroidism 4(25.0%) 0 4

Primary hyperthyroidism 4(25.0%) 2(20.0%) 6

Subclinical hyperthyroidism 0 2(20.0%) 2

Total 26

diabetes in 2000 and 2030. According to this report,
Bangladesh has 3.2 million of diabetic subjects in
2000 and the number is expected to increase to a
staggering 11.1 million by 2030 placing her among
the top 10 countries with diabetes36. Vij V et al
reported that Type-2 diabetes  mellitus  is  commonly
associated  with  altered  thyroid  function. Mean age
of the patients was 43.45 ± 3.18 year4. In a study
both the diabetic and the control group are age and
sex matched. The mean age (in years) of diabetic group
is 55.75±8.45 and for the control group it is
54.47±9.2437.

Large numbers of respondents came from urban area
(68.0%), followed by rural area (32.0%). Socio-
economically patients are grouped into three classes.
Among the patients the middle class (42%) comprising
the major percentage of the patients. Maximum
numbers of patients were in primary level of education
(46%) and illiterate was 24% patients.
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Present study shows 26% of patients had thyroid
abnormalities. Among them 8 cases were male and 5
cases were female. Findings are accordance with other
study findings. In  a study, maximum number  of
T2DM  patients  with  thyroid dysfunction belonged
to  the  age group of more than 60 years i.e. 19 out of
40 abnormal  cases  (47.50%)  and  5  out  of  9
abnormal controls (55.56%). The  percentage  of
thyroid dysfunction  was  greater  in  male  T2DM
patients  (M:F1.3:1).  Sub-clinical  hyperthyroidism
was predominant  in  both  sexes  of  cases  as  well
as  controls19.

Our study demonstrated that  majority of diabetic
patients were suffering for more than 6 year (62%).
In this series only 12% of patient had history of DM
<1 years. Thyroid abnormality is associated with
duration of DM. The mean duration of disease (DM)
was 6.28±2.57 years in patients with normal thyroid
profile and 10.92±8.13 years in patients with abnormal
thyroid profile (hypothyroidism or hyperthyroidism).
The mean duration of disease was highly significant
when both the patient subgroups were compared. The
p-value is .012312. The result is statistically
significant.

All these findings are similar with the result of other
study4. In a study, Out of the 80 type 2 diabetic
subjects studied, 28.75% showed abnormal thyroid
function (22.50% had hypothyroidism and 6.25% had
hyperthyroidism) and 71.25% showed normal thyroid
hormone level.  The  incidence  of  hypothyroidism
was  more  in females  as  compared  to  the  males
in  type 2 diabetes (Males 12.5 %, Females 32.50 %).
Hypothyroidism was present in 22.50% patients, of
which 13.75% had subclinical hypothyroidism and
8.75% had primary hypothyroidism. The  ability  to
diagnose  and  treat  unsuspected  hypothyroidism
in  type 2  diabetic  patients  may  result  in  better
control of the diabetic state, thereby greatly enhancing
the quality of life4. FPG and HbA1c were significantly
higher in diabetic patients as compared to the non-
diabetic subjects.  The serum  levels  of  T3,  T4,  FT3
and  FT4  were  significantly  lower  in  diabetic
subjects  as  compared  to  the non-diabetic subjects
while level of serum TSH was significantly higher in
diabetic subjects as compared to the non-diabetic
subjects4.

This study demonstrated that, 54.05 % of subjects
with normal thyroid profile in the study group had
glycosylated haemoglobin of less than 7% (good
glycemic status). This is in contrast to the fact that
69.23% subjects diagnosed with abnormal thyroid
profile had glycosylated haemoglobin of more than or
equal to 8% (poor glycemic control). Patients with

poor glycemic control prone to development of
endocrinopathies like thyroid abnormality. HbA1c also
predicts the positively correlated with thyroid
abnormality in type 2 diabetes patients. Findings are
consistent with result of other study. Vikhe V et al38

The prevalence of thyroid dysfunction among type 2
DM patients is very high (30%) with subclinical
hypothyroidism being the most common. The level of
T3 and T4 were significantly lower while the level of
TSH was significantly higher in type 2 diabetics as
compared to non-diabetics. From the 50 diabetic
subjects studied, 30% showed abnormal thyroid
hormone levels (22 % had hypothyroidism and 8%
had hyperthyroidism).

Another study37 reported that low serum T3 level in
diabetic subjects as compared to the control group.
The mean levels of serum T4 and TSH levels were
comparable between the two groups. Fifty one percent
of subjects with normal thyroid profile in the study
group had glycosylated haemoglobin of less than 7
%. The mean duration of disease (DM) was 5.98±4.23
years in patients with normal thyroid profile and
12.92±5.48 years in patients with abnormal thyroid
profile (hypothyroidism or hyperthyroidism). The mean
duration of disease was highly significant when both
the patient subgroups in the diabetic group were
compared37. Present study demonstrated that,
prevalence of hypothyroidism is common among overall
thyroid dysfunction, 18.0% of patients. Hypo-
thyroidisms were present in 8.0% of patients.

The reported prevalence of thyroid disorders in the
diabetic population varies with the characteristics of
the study population. A study was carried out among
diabetic patients in Calabar, Nigeria  reported a high
incidence (46.5%) of abnormal thyroid hormone levels
among diabetic patients; the prevalence of
hypothyroidism was higher in women than in men,
while the prevalence of hyperthyroidism was higher
in males39. Similarly, Radaideh et al. in Jordan,
reported a prevalence of thyroid dysfunction in type 2
diabetic patients of 12.5%40. Bal et al. in India also
found a prevalence of thyroid diseases of 40.4% among
184 type 2 diabetic patients, with a positive correlation
with age of patient in the thyroid dysfunction group41.

Pasupathi et al. investigated the effect of diabetes
on thyroid hormone levels and other biochemical
variables. In their study, it was found that the levels
of TSH were significantly decreased, whereas the
levels of T4 and free T4 (FT4) were significantly
increased, in diabetic patients compared with control
subjects. However, the T3 and FT4 levels did not differ
significantly between groups42. Islam et al.
investigated thyroid hormone levels in 52 uncontrolled
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diabetic patients and 50 controlled subjects. They
reported that patients with type 2 diabetes had
significantly lower serum FT4 levels compared with
the control and study subjects43. Bazrafshan et al.
in their study of 210 type 2 diabetic patients assessed
the relationship between thyroid dysfunction and
diabetes. The observed disorders included goiter
(30%), sub-clinical hypothyroidism (13%), clinical
hypothyroidism (4%), and clinical hyperthyroidism
(0.5%). A significant positive correlation was observed
between haemoglobin (HbA1c) concentration and TSH
levels among the subjects44.

A cross sectional study in Bangladesh shows
prevalence rate of thyroid dysfunction was 10%.
Females were found with higher rate of thyroid
dysfunction (78.3%) with male (21.7%). The majority
of the patients had diabetes for more than a five-
year duration (52%). Patients aged between 41-50
years  were  found  to  be  more  affected  with  thyroid
dysfunction  (34.8%)45.

Conclusion:

There is higher prevalence of thyroid disorders in type
2 diabetics. This finding is more common in diabetic
females. The most common thyroid disorder is
hypothyroidism. The association of thyroid disorder
with diabetes is more frequent in diabetics who have
deranged metabolic control. Thyroid also influences
the glycosylated haemoglobin levels. Thus,
biochemical screening for thyroid disease is justified
in diabetic patients in view of high yield demonstrated
in this study and the likelihood of symptoms of
thyroid disease being masked by the diabetic state
and thyroid aggravating the diabetic picture. The
approach of using a screen test to explore thyroid
disorders  was  not  effective,  rather  routine
screening  is  recommended  for  all  type  2  diabetes

patients  to  reduce  the burden of the disease.

Limitations:

This study was not without limitation. One of the

limitations of the study was small sample size. Also

it was a single centre study. Only patients of Sir

Salimullah Medical College Mitford Hospital were

taken for the study. So this will not reflect the overall

picture of the country. A large scale study needs to

be conducted to reach to a definitive conclusion.

Study was conducted in a tertiary care hospital which
may not represent the real scenario of primary or
secondary care centre.
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Abstract

Background: ABO and Rh blood group antigens are inherited traits ,located on chromosome 1

and19. They are usually not altered throughout the life of an individual. Blood grouping consists of

forward grouping and reverse grouping and both procedures should match with each other. A blood

group discrepancy exists when results of forward grouping and reverse grouping do not match each

other. ABO and Rh blood group discrepancy should be resolved before transfusion and blood group

to be properly labeled to prevent transfusion reaction. Methods:  A  prospective  study  was  carried

out  in Department of Transfusion Medicine and Blood Bank , National Institute of Kidney Diseases

& Urology (NIKDU), Dhaka  Bangladesh from January 2014 to Dcember-2016. Total 50 blood

samples from SLE patients were included in the study . The ABO and Rh D typing was done by tube

technique using monoclonal IgM (�Shield Diagnostic ,UK) Anti-A, Anti-B, Anti-AB and pooled A, B

and O cell and Anti-D. Results: A total of 50 blood group testing were done where we found 50

blood group discrepancies with overall frequency was 100% and transfused safely. Conclusion:

Any discrepancy between forward and reverse blood grouping methods should be resolved before

transfusion of blood components.
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Introduction:

Many precautions are taken regarding transfusion of
red blood cells in patients with autoimmune
haemolytic anaemia (AIHA) due to systemic lupus
erythematosus (SLE). Frequently, considerable efforts
are made to examine the indication and serological
compatibility prior to transfusion in such patients.

Many of the reported recommendations regarding
transfusion of red blood cells in autoimmune
haemolytic anaemia are highly questionable and
positive serological cross-matches should not result
in a delay or refusal of necessary blood transfusions.

Systemic Lupus Erythematosus (SLE)

Systgemic lupus erythematosus is an autoimmune
disease in which the body�s immune system
mistakenly attacks healthy tissue in many parts of
the body1. Common symptoms include painful  and
swollen joints, fever, chest pain, hair loss, mouth
ulcer, swollen lymph nodes, feeling tired  and a red
rash which is most commonly on the face.2

Anaemia of chronic disease (ACD), iron deficiency
anaemia (IDA), autoimmune haemolytic anaemia
(AIHA), anaemia of chronic renal insufficiency, and



cyclophosphamide induced myelotoxicity are the most
common causes of anaemia in SLE. 3,4,5,6

Autoantibody generally generated against self-red
blood cell (RBC) antigens. In contrast, alloantibody
formed due to exposure to foreign RBC antigens.
Direct antiglobulin test (DAT) is generally positive
without hemolysis in SLE.7,8

Autoimmune Haemolytic Anaemia

AIHA is a group of disorders where  immune system
mistakenly destroys own red blood cells characterized
by a malfunction of the immune system that produces
autoantibodies which attack red blood cells as if they
were recognized  foreign to the body. 9

RBCs normally have a lifespan of around 120 days.
However, when antibodies bind to RBCs by mistake,
they become targets for the immune system. The
immune system then destroys the RBCs before the
end of their natural lifespan. 10

Causes of AIHA 11,12

1. Idiopathic: approximately 50% of cases.

2.  Secondary AIHA : lymphoproliferative disorders
(e.g., chronic lymphocytic leukemia, lymphoma)
autoimmune disorders (e.g., systemic lupus
erythematosus SLE, rheumatoid arthritis,
scleroderma, crohn�s disease, ulcerative colitis).

3. Drug-induced AIHA including á-methyldopa and
penicillin.

Characteristics of ABO antigens 13,14

These are antigens sugar  attached to the red blood
cell membrane. 13 Clinically these are important

because they are the most immunogenic. Inherited

traits, located on chromosome 19 .They are usually

not altered throughout the life of an individual. Within

the ABO Blood Group system, the A and B genes are

co-dominant, i.e. these will be expressed whenever

the gene is present. The O gene is silent and only

expressed when neither A nor B is present. 14 Besides

their presence on red blood cells, soluble antigens

can be present in plasma, saliva, and other

secretions. .15   This last fact is important to consider

in organ transplantation. These modifications of blood

group antigens usually revert to normal after

remission is attained. Loss or weakening of ABO

antigens is usually detected as a discrepancy in the

forward and reverse typing of patients.16

Characteristics of abo antibodies: 17

Naturally occurring antibodies that occur without
exposure to red cells containing the antigen.  IgM
antibodies, predominantly .They react in saline and

readily agglutinate. Their optimum temperature is
less than 30oC ie ,cold antibody, but reactions do
take place at body temperature .Commonly present
in high titer, 1/128 or 1/256. They are absent at birth
and  start to appear around 3-6 months as result of
stimulus by bacterial polysaccharides.  For this
reason, newborn blood is only forward typed.

Characteristics of rh antigens18

The Rh blood group systeis attributable to two genes,
RHD and RHCE, which are located on chromosome1.
Rh positivity or Rh negativity is distinguished
by testing for the RhD antigen, the expression of
which depends upon whether an RHD gene has been
inherited from one or both parent. The RhD group is
also dominant and will be expressed if inherited from
either parent. If the RhD gene is not inherited from
either biological parent then the individual will be
RhD negative.

Characteristics of Rh Antibody 19

The majority of antibodies formed against the Rh
antigens are of the immune antibody, IgG type, best
react at37oC ie, warm antibody accurately detected
by IAT. They are capable of causing significant HTR
and HDN. Rh antibodies rarely, if ever, bind
complement, and therefore RBC destruction is
mediated almost exclusively via macrophages in the
spleen (extravascular hemolysis).

Landsteiner�s Law20,21,22

It states that:

1. If an agglutinogen is present in the red cells of a

blood, the corresponding agglutinin must be absent

from the plasma.

2. If an agglutinogen is absent in the red cells of a

blood, the corresponding agglutinin must be present

in the plasma.

Applicability of the law:

The first law holds true for all types of blood grouping.

The second law is a fact for ABO blood groups.

The Rh,M,N and other blood groups do not follow the
second part of landsteiner�s law.

Antigen And Antibody of ABO System

Blood Group Antigen Antibody

A A B

B B A

A B A  B No A  or B

o No A  or B A , B
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ABO TYPING

Antigen typing referred to as the forward typing (1st Law)
 Antibody detection referred to as the reverse typing (2nd Law)

Table-II

Forward typing determines antigens on patient�s or donor�s red cells

Anti A AntiB AntiAB Bood Group

+ - + A

- + + B

+ + + AB

- - - O

(-) No agglutination, (+) Agglutination

Table-II

Reverse typing determines antibodies in patient�s or donor�s serum or plasma

A Cell B Cell O Cell Blood Roup

- + - A

+ - - B

- - - AB

+ + - O

Table-III

Final  Result

Forward Grouping Reverse Grouping Auto Controll Blood

Anti  A Anti  B Anti  AB A   Cell B  Cell O  Cell Self Cell+Self Serum Group

+ - + - + - - A

- + + + - - - B

+ + + - - - - AB

- - - + + - - O

+ + + + + + + + ++ ++ +++ ??????

How To Resolve The Discrepency In Sle

Check the patient�s age and sex

Check the diagnosis

Check the transfusion history

Check for clerical/technical errors

 Check results of the screening cells.

Always re-test first-

Forward grouping and Reverse grouping

Autocontroll

Direct  and Indirect Antihuman globulin test (DAT and IAT)

BJM Vol. 33 No. 2 Does Blood Group Change In SLE? No, It�s a Discrepancy
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Transfusion in SLE

The AIHA in patients with SLE is seldom severe and

rarely fatal as prednisolone is usually sufficient in

controlling it. So blood requirement is rare in SLE

patients.

As autoantibody reacts with most of the donor RBCs,

it is difficult  to find out compatible units. In that

case, first, we have to rule out alloantibody and

second find out best-matched blood units for

transfusion. Finding compatible blood unit is virtually

impossible.�least incompatible� RBC�s may be

selected from 5 to 6 donors.

Blood should be transfused  by  keeping warm the

patient not the blood.

Methods:

50 SLE patients with cold-type autoimmune

haemolytic anaemia were included in this study. In

this study, data were collected  from patients with

true (clinically and laboratory verified) AIHA due to

SLE  and detectable serum autoantibodies  and

required RBC transfusion. Patients who had not

received transfusions or received compatible RBC

transfusion (negative cross-match) have not been

considered in this study. Prior to RBC transfusion,

all patients were either receiving

immunosuppressive therapy, i.e. prednisolone and/

or azathioprine  or cyclophosphamide, or

prednisolone treatment was started with at least

100�250 mg.

Standard serological assays were employed for the

detection and characterization of antibodies to red

blood cells. If a sample showed evidence of strong

autoagglutination, cells were washed with pre

warmed saline to detect  presence of cold

autoantibody. In severe cases pre-warming the

patient cells, serum/plasma and grouping reagents

prior to mixing and incubation of the tests at 37°C

was  done. patient�s serum  with screening cells

and an auto control.

Cold autoantibodies react against all adult cells

including screening cells( A and B  cells) and

autologus cells.  An auto-control  is  used  to

differentiate  between  cold autoantibodies  from  cold

alloantibodies.  If  the  auto control  is  positive, the

reactions  observed  with  the  A and B cells and

screening cells are probably the result of

autoantibodies.  When  autoantibody is detected,

special techniques to identify  the  antibody  and

remove antibody reactivity  by prewarming techniques

can be used. Serological assays including direct and

indirect antiglobulin tests (DAT and IAT) done.

Strategy  to  distinguish  between  cold autoantibodies

or cold  alloantibodies are,  by testing  the at  room

temperature.

Identification and characterisation of serum and/or

eluted antibodies, and antibody adsorption were not

performed. Significant alloantibodies were not

detected in the serum samples .

Results:

A positive direct antiglobulin test (DAT) was observed

in all 50 patients. A positive direct antiglobulin test

is a criterion for the diagnosis of systemic lupus

erythematosus (SLE ). A  DAT-positive reaction points

to the presence of IgG and/or complement attached

to the red cells. It can be positive in several cases,

but in our case, it was mainly due to the presence of

an autoimmune disease (SLE).

It is essential to exclude an underlying alloantibody

along with autoantibody.. In 50 patients, red blood

cell transfusion was done with no significant

haemolytic transfusion reactions due to auto -

antibodies.

Table

Distribution by age

Class interval No  of  patients Percentage

11-20 05 10

21-30 20 40

31-40 22 44

41-50 03 06

Total 50 100

Table

Distribution  by sex

Sex No  of  patients Percentage

Male 20 40

Female 30 60

Total 50 100
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Table

Distribution  by blood group

Blood group No  of  patients Percentage

A+ 12 24

A - 00 00

B+ 14 28

B- 01 02

AB+ 08 16

AB- 01 02

O+ 12 24

O- 02  04

Total 50 100

Table

Distribution  by haemogloin

Gm/dl No of  patients Percentage

4-5 08 16

6-7 22 44

7-8 20 40

Total 50 100

Table

Distribution by unit of blood transfused

Unit of blood No of  patients Percentage

1-3 32 64

4- 6 12 24

7-9 06 12

Total 50 100

Discussion:

Many of the reported recommendations regarding

transfusion of red blood cells in autoimmune

haemolytic anaemia are highly questionable. RBC

transfusion in these patients is associated with

the risk of a haemolytic transfusion reaction due

to mismatched blood, and thus the attending

physician is responsible for any possible

unfavourable transfusion outcome. Similarly,

transfusion is only indicated in life-threatening

situations, and, if indicated, the total volume

transfused should not exceed 1 mL/kg/hour23,

24 Serological assays including direct and indirect

antiglobulin tests (DAT and IAT, respectively),

identification and characterisation of serum and/

or eluted antibodies, and antibody adsorption

should be performed 25,26, 27

Blood grouping includes both forward and reverse

grouping methods as each method serves as a check

on each other. Blood group discrepancy occurs when

both methods do not match with each other. On

occasions, the reason for this discrepancy in blood

grouping and Rh typing may be due to autoantibodies

present in the blood. This may lead to mismatch

during crossmatching, which may lead to the

transfusion of incorrect ABO blood group. This may

result in transfusion reactions in the patient. Hence,

finding the correct blood group is of utmost

importance. In our case, we used the prewarming

technique,28

There is an autoantibody in the unknown serum

active at the temperature of the test, the red cells

agglutinated before being tested. This is usually

observed at temperatures lower than 37°C and found

in 9 cases which is about 17.64%. Mishra et al. found

it about 35.1% and Heo et al. found it in about 5.5%

and Makroo et al. found cold-reacting autoantibody

(57%) and it was the most common cause of ABO

discrepancy. Cold autoantibodies react usually all

cells including screening cells, A, B, and autologous

cells. An auto-control is usually used to differentiate

between cold autoantibodies from cold

alloantibodies. If the auto-control is positive, the

reactions observed with all cells. Washing red cells

at 37°C or 45°C may disperse the agglutination and

the red cells can be grouped in that way. In this

study we also found a part of group discrepancy and

mixed Rhesus phenotype about 5 (9.80%)

cases 29,30,31,37

N, Fujita T, Nakamura M, et al showed that A

transient blood group change from A to AB in a 26-

year-old woman presenting with systemic lupus

erythematosus (SLE), was interpreted  that her blood

type returned to A after steroid pulse therapy.32

 Ananda N Malaya et al showed that A 53-years old

woman presenting with systemic lupus

erythematosus (SLE), was underwent hysterectomy

, her blood typed as B Positive and  returned to O

Positive  after steroid pulse therapy.33

Mishra D et al showed that  A total of 25,559 blood

group testing were done where we found 57 blood

group discrepancies with overall frequency was

0.22%. Out of 57 discrepancies we were found 20

(35.09%) cases of technical error and 37 (64.91%)
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cases of sample related error. Among these sample

related problems, we found weak/missing antibody,

weak antigen expression, rouleaux, cold

autoantibodies, cold alloantibodies, Bombay

phenotype with the frequency of 13.51%, 2.70%,

2.70%, 54.06%, 8.11%, 18.92% respectively.34

Makroo RN et al The most common cause of ABO

typing discrepancies was due to cold autoantibodies

among the patients (50·7%) and blood donors (57%)

causing discrepant results in reverse typing. The

various other causes of reverse typing discrepancies

among patients were weak/missing antibody (25·4%),

cold-reacting alloantibody (4·3%), warm autoantibody

(2·2%), anti-A1 antibody (2·2%), Bombay phenotype

(1·5%), transplantation (0·7%) and rouleaux (0·7%),

whereas in blood donors, the causes were cold-

reacting antibody (7%) and weak antibody (7%). The

major cause of forward typing discrepancies among

patients (12·3%) and blood donors (29%) was ABO

subgroups.35

The most frequent cause of ABO discrepancies in

forward grouping was subgroups of A Antigen (44.6%)

and in reverse grouping was cold autoantibody (23.9%).

There were 11 (8.4%) cases with alloantibodies. Two

blood donors with rare Bombay phenotype and p blood

group were also identified.36

A total 25,082 blood group testing was done, 318

samples were carried out for group confirmation and

discrepancy found in 51 cases. Technical and clerical

errors were found in 18 cases. The remaining 33

samples reported as true discrepancy which was

detected by Coombs analysis (both direct and indirect),

antibody screening, determination of Rhesus genotype

and phenotype, and minor antibody detection. The

rate of discrepancy is about 0.20%. Meanwhile,

missing antigen was found in 3 cases (5.88%), missing

antibody in 1 (1.96%), additional reaction due to

rouleaux�s in 4 (7.84%), mixed field (mf) reaction due

to mismatched blood transfusion in 6 (11.76%),

alloantibody with mixed phenotype in 5 (9.80%), cold

antibody in 9 (17.24%), and Bombay in 5 cases

(9.80%).37

Conclusion:

Mistyping either a donor or a recipient can lead to

transfusion with ABO-incompatible blood, which can

result in severe hemolysis and may even result in

the death of the recipient. Clinicians are generally

reluctant to give a best-matched blood transfusion

to patients with autoantibody-induced hemolysis of

red cells. Transfusion medicine specialists should

help the clinician understand that this is the best

treatment plan for the patient and safe blood

transfusion. Transfusion medicine specialists should

request the clinician to fillup the blood requisition

form correctly.

Limitations of the study:

This study was not without limitation. One of the

limitations of the study was small sample size. Also

it was a single centre study. Only patients of NIKDU,

Dhaka  were taken for the study. So this will not

reflect the overall picture of the country. A large scale

study needs to be conducted to reach to a definitive

conclusion. Study was conducted in a tertiary care

hospital which may not represent the real scenario

of primary or secondary care centre.
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SAYEEF HOSSAIN KHAN MARK1, SHAIMA RAHMAN MISHU2, RASIF HOSSAIN KHAN3, WARDA
MOZAMMEL4, KHAN ABUL KALAM AZAD5

Abstract:

Subacute thyroiditis is an immune reaction of the thyroid gland that often follows an upper respiratory

tract infection. It is an uncommon but usually a self-limiting inflammatory condition. The clinical

presentation varies from person to person, but usually includes neck pain or discomfort and a

painful diffuse goiter. There is at times a transient episode of hyperthyroidism followed by

euthyroidism and sometimes hypothyroidism. We describe the case of a previously healthy 34-

year-old female presenting with symptoms consistent with subacute thyroiditis. The patient had

recently recovered from a mild episode of COVID-19 infection. Labs and imaging were consistent

with the clinical diagnosis of subacute thyroiditis. The patient was provided symptomatic treatment

with prednisone and propranolol and had an uneventful recovery.
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Introduction:

In December 2019, the WHO was notified about cases
of pneumonia of unknown etiology originating in
Wuhan, Hubei province, China.1 The novel virus,
named severe-acute-respiratory-syndrome-
coronavirus-2 (SARS-CoV-2), was isolated on January
7, 2020.1 The acute respiratory disease, renamed
Coronavirus disease 2019 (COVID-19), was declared
a pandemic by the WHO on March 11, 2020.2

The initial reported symptoms of COVID-19 in China
were primarily respiratory COVID-19 infection has a
varied presentation from mild upper respiratory
involvement to a more severe presentation, including
acute respiratory distress syndrome, septic shock,
and kidney failure. As of now, there have been a few
cases that described the association between COVID-
19 and thyroid gland involvement. We report a patient
diagnosed with subacute thyroiditis after recovering
from COVID-19 disease. The objective of the article
is to create awareness regarding this novel entity
and the association with thyroid dysfunction.

Case Presentation:

A previously healthy 34 years old female presented
to the endocrine department of Dhaka Medical College
Hospital with fever and odynophagia. She was positive
for covid-19 infection confirmed by rt-PCR five weeks
ago. At that time, she presented with 3 days history
of fever and cough which was managed with a 10 -
days course of antibiotics and antihistamine. She
recovered without any complications. The patient was
in her usual state of health one month before the
current presentation when she experienced fever
which was low grade, intermittent in nature. Few days
later, she became restless and complaint of
palpitation, sweating and loose stool. rt-PCR for covid-
19  was repeated and came out negative. She was
prescribed another course of antibiotics for 7 days
and felt better. One week later, she complained of
sore throat and pain with swallowing solid food, which
gradually progressed to difficulty in swallowing for
liquids and solid foods. Fever was intermittent in
nature with a maximum temperature of 102°F. She



only took paracetamol with minimal relief of
symptoms. Later, she presented with palpitation and
exertional shortness of breath, limiting her exercise
and unintentional weight loss of 10 pounds. She
denied any history of smoking, alcohol, and illicit drug
abuse. The family history was negative for any
malignancy or thyroid disorder.

On examination, the patient was febrile, temperature
was 101°F with tachycardia at 130 beats/min,
respiratory rate was 22/min, oxygen saturation was
98% at room air, and her blood pressure was 120/80
mm Hg. Her physical exam was notable for anterior
neck tenderness and fine bilateral hand tremors. Her
electrocardiography revealed sinus tachycardia with
no evidence of atrial fibrillation. Investigations showed
elevated erythrocyte sedimentation rate at 84 mm/
hour which became 120 mm/hour 2 weeks later, C-
reactive protein at 44 mg/l,  free triiodothyronine (T3)
levels were at 6.9 pmol/L (reference 2.8-9.5) but free

thyroxine (T4) level was elevated at 26.11 pmol/L
(reference 9.5-25.5). Thyroid-stimulating hormone
(TSH) was low at 0.04 mU/L(0.3-5 mIU/L). Thyroid
peroxidase antibody was negative (Table-I). Ultrasound
of the neck showed an enlarged thyroid gland with
heterogenous echotexture (Figure-1). Radio-iodine
uptake was performed and showed low uptake 2%
(reference 10-30%) in 24 hours. Diagnosis of post covid-
19 subacute thyroiditis was made, and patient was
discharged with oral methylprednisone (12 mg) and
propranolol (20 mg) daily. The patient was followed at
three days, and she remained symptomatic with
exertional tachycardia and shortness of breath.

The patient was followed at weekly intervals, with
continued improvement. Prednisolone was gradually
tapered off over six weeks, and propranolol was
discontinued. The patient remained asymptomatic at
ten weeks follow up, and the thyroid function tests
returned to normal.

Table I

TFTs at multiple time-points during the patient�s illness

Laboratory Test Normal Range 15/10/2021 24/10/2021 04/11/2021

TSH 0.3-5 mIU/L 0.12 0.04 0.33

 fT4 21.3 28.2 26.11 1.24

 fT3 6.7 7.1 6.9 2.53

 ESR 0-10 mm / hr 120 84 51

Thyroid < 60.00 U/mL  34.85 36.69

peroxidase (Negative) (Negative)

antibody

Radioiodine 2 hours- 8%(4-10%)

uptake test 24 hours- 2%(10-30%)

Fig.-1: Ultrasound of the neck showed an enlarged thyroid

gland with heterogenous echotexture. Both lobes had

hypoechoic areas with ill-defined margins corresponding

to the palpable hard regions. Colour flow Doppler showed

reduced blood flow in both lobes. There were no definite

nodules seen in the thyroid gland. A few cervical lymph

nodes with normal morphology were seen.

Discussions:

Subacute thyroiditis commonly affects females
compared to males with a ratio of 4:1 and occurs
usually at middle ages.3,4 The condition is recognized
as self-limited inflammatory disorder of the thyroid
gland that can manifest both during the active viral
infection as well as within two to eight weeks of viral
infection.5 The most commonly implicated viruses are
coxsackievirus, mumps, measles, rubella,
adenovirus, influenza, parvovirus B19.6 The novel
coronavirus has lately been recognized with growing
awareness of the complications.7,8 Thyrotoxicosis and
covid-19 infection share symptoms including sore
throat, fatigue, chills, anorexia, fever and weight loss.
This common symptomatology can be easily confused
for covid-19 symptoms.9 Therefore, a strong clinical
suspicion is required to rule out both diseases
simultaneously. In a usual clinical course, half of
the patients experience transient symptoms of
thyrotoxicosis followed by euthyroidism,
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hypothyroidism, and normal thyroid function within
three months.3,8

In our literature search, in regards to the mechanism,
we found that the inflammatory reaction to the virus
activates the macrophages and cytotoxic T-cells, which
then attack the viral damaged host tissues, followed
by thyroid follicular cells, as they share the structural
similarity.3 Muller et al. suggest that the affinity of
SARS-CoV-2 to the thyroid gland is via the
angiotensin-converting enzyme 2 (ACE2) receptors.
This receptor is recognized as necessary for SARS-
CoV-2 to invade human cells and is more prevalent
in thyroid cells than lung cells.10,11 Hence, clinicians
should be aware of the possibility of subacute
thyroiditis in patients experiencing SARS-CoV-2
infection. Management of subacute thyroiditis is
usually supportive and includes anti-inflammatory
therapy with the nonsteroidal anti-inflammatory drug
(NSAID) or prednisone. Symptomatic patients
experiencing symptoms of hyperthyroidism such as
palpitations, anxiety, or tremors may benefit from
treatment with a beta-blocker such as propranolol/

atenolol.13

Conclusion:

With the increasing prevalence of COVID-19, we are

likely to see more cases of subacute thyroiditis in

individuals who have, or have had, COVID-19. It is

therefore important to consider this complication

when a person who has previously been diagnosed

with COVID-19 develops signs and symptoms of

hyperthyroidism as well as fever and/or neck/throat

pain. We as physicians should keep the possibility

of subacute thyroiditis in mind when assessing

patients and not confuse thyroiditis symptoms for

pharyngitis or lethargy that are usually present during

covid-19 infection, more importantly as most patients

with covid-19 are asymptomatic.We recommend
thyroid function tests in patients with new symptoms
following initial improvement after covid-19.
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Abstract

Vaccination against severe acute respiratory syndrome corona virus 2 (SARS-CoV-2), the

causative agent of corona virus Disease 2019 (COVID-19) is a critical strategy to overcome the

COVID-19 pandemic. Multiple SARS-CoV-2 vaccines have been developed in a rapid timeframe

to combat the pandemic. As with any other medication, there have been adverse effects

associated with the use of vaccines ranging from mild symptoms to life threatening side

effects that have led to mortality. One of the more serious adverse effects associated with a

number of vaccines such as those produced by AstraZeneca/Oxford and Pfizer BioN-tech is a

phenomenon known as vaccine-induced immune thrombotic thrombocytopenia leading to

thrombosis and embolism. Our case report highlights bilateral pulmonary embolism, one week

after the second dose of the COVID-19 mRNA vaccine (Moderna) in a healthy newly married

young women.
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Introduction:

The COVID-19 pandemic has claimed nearly six

million lives and disrupted societies and economies

globally.1 Vaccines against SARS-CoV-2 were

developed in record time and across a variety of

vaccine platforms, including adenovirus vectors,

protein subunit, and newer mRNA-based platforms.2

Recently, reports of rare venous thromboembolism

(VTE) and thrombocytopenia events were described

for two adenovirus-based vaccines, the AstraZeneca

ChAdOx1 nCoV-19 vaccine and the Janssen

Ad.26.COV2.S vaccine leading to further regulatory

and safety review.3

While these events are fortunately rare, VTE is a

potentially life-threatening adverse event whose

prompt recognition is critical. COVID-19 can lead to

severe and sometimes life-threatening thrombosis

by creating a hypercoagulative state in the body.4 In

a systematic review by Kaur et. al., trial results of

eleven vaccines were reviewed with the aim of
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determining the frequency and severity of adverse

effects. Of the vaccines reviewed, three vaccines

including five cases receiving Comirnaty (BNT162b1),

three receiving AstraZeneca (AZD1222), and one

individual receiving Covaxin (BBV152) had shown

serious adverse reaction.5 One of the rare but

serious side effects of COVID-19 vaccines is a

phenomenon known as vaccine-induced immune

thrombotic thrombocytopenia (VITT) which can lead

to thrombosis and embolism in different regions of

the body. This condition has been reported in regard

with a number of vaccines currently in use such as

AstraZeneca/Oxford vaccine as well the J&J

vaccine.6

Here, we describe a case of acute PE that occurred

15 days after the second dose of the Moderna mRNA-

1273 SARS-CoV-2 vaccine.

Case Report:

A 21 year-old married women, with no significant prior

medical history was admitted through emergency

department of Evercare hospitals Dhaka,  with

complain of  passage of blood with sputum for 3 days

& left sided chest pain for same duration. She is

married for one year, with regular period. Symptoms

had first appeared 03 days before the admission The

patient had received her second dose of Moderna

COVID-19 vaccine, 7 days before the onset of her

symptoms.

There was no history of recent immobility or surgery,

and she was exercising daily before presenting. She

denied of taking any oral contraceptive pills, any

personal or family history of VTE, PE, or known

hypercoagulable state. In the emergency

department, the patient�s vital signs were normal

with a temperature of 36.8 degrees Celsius, pulse

rate of 76, blood pressure of 125/80mmHg,

respiratory rate of 20, and oxygen saturation of 94%

on room air. Inspiratory crackles were heard at the

left lung base; Physical examination was otherwise

unremarkable including no jugular venous

distension and no extremity edema. Laboratory

analysis is described in Table I. Briefly; the patient

had a normal chemistry panel and a normal

complete blood count with negative RT-PCR for

covid-19.However, he had elevated C-reactive

protein and D-dimer levels.
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Table I

Laboratory Studies

Test Value Reference

Hemoglobin 9.4 gm/dl 11.5-16.5

WBC Count 5.99 10^9/L 4-11

Platelet 150 10^9/L 15-400

CRP 46.51 mg/L <0.33

Procalcitonin 0.11ng/ml <.05

D-Dimer 6648 ugm/L <500

Creatinine .78mg/dl .5-1.2

Uric acid 4.2mg/dl 2.5-6

Albumin 2.8g/dl 3.5-5

Na 140m mol/L 135-145

K+ 3.5m mol/l 3.5-5

HCO3 20 mol/l 24-32

Adjusted Ca 8.9 mg/dl 8.5-10.5

SGPT 47 U/L

Alkaline PO4 214 U/L

Ferritin 84 ng/ml 15-150

Iron 46 ug/dl 50-170

TIBC 329 ug/dl 250-400

RT-PCR for Covid-19 Negative Negative

Table-II

Coagulation Studies

Test Value Reference

PT 15.1 Seconds 9.8-12.1

INR 1.29 .9-1.1

APTT 36 Seconds 35-37

Antiphospholipid IgM 7.37 U/ml 0-10

ANA <0.50 >1.5 Positive

C-ANCA(ANTI-PR3) 3.68 U/ml <5

P-ANCA(ANTI-MPO) 3.72 U/ml <5

Protein C activity 102% 70-150%

Protein S activity 137% 65-160%

Homocysteine 12.4 nmol/L 7.1-15.8
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Fig.-2: Filling Defect in LPA in CTP A( Arrow)

Fig.-1: Chest X-ray

As a first step, broad spectrum antibiotics with
supplemental O2 was provided for the patient via
nasal cannula and an ECG was obtained which proved
unremarkable. Her Chest X-ray shows left sided
inhomogeneous opacity which is peripherally located
(Fig.-1). So considering Covid in this pandemic time
a HRCT CHEST was done which reveals consolidation
in lingular segment of left lung and left lower lobe.
Due to suspicion of filling defect in pulmonary
artery,the radiologist was contacted for CTPA in same
sitting immediately.

Surprisingly her CTPA revealed thrombus in the left
lower lobe pulmonary artery causing about 75-80 %
luminal narrowing (Fig 2) and thrombus in right lower
lobe pulmonary artery causing about 50 % luminal
narrowing (Fig 3 & 4) with consolidation in left lung
with reversed Halo sign.

An echocardiography was also performed which
showed normal findings. In search of DVT lower limb
doppler studies have done which reveals no
abnormality.

Following the diagnosis of PE, a 1 mg/kg subcutaneous
injection of enoxaparin was immediately
administered, and labs were drawn approximately
three hours later. A coagulation evaluation and
thrombophilia workup were initiated. The patient�s

Fig.-3: Thrombus in RPA (Arrow)

prothrombin time (PT) and international normalized
ratio (INR)were within normal limit. She
demonstrated normal protein C and protein S activity.
Antinuclear antibodies were negative and serum
homocysteine levels were normal and her
antiphospholipid IgM antibodies were also negative.



Vital signs were also closely observed for the duration

of the admission. The patient remained stable and

was eventually discharged from the hospital 03 days

after the admission. A prescription of 10mg

Rivaroxaban twice daily for one week was provided to

the patient. The medicine was maintained at 10mg

once daily after that and prescribed for the next three

months.

Discussion:

Severe Acute Respiratory Syndrome Coronavirus 2

(SARS-CoV-2) is a novel Coronavirus that has caused

Coronavirus Disease 2019 (COVID-19) pandemic

across the world in the years 2019 - 2020 with over

100 countries reporting high infection rates.7 The

SARS-CoV-2 virus is one of the fatal human corona

viruses that has caused more than 1 million death

in the first 6 months of the pandemic[8]. Given the

increasing daily mortality rate from COVID-19

disease, the process of producing vaccine against

SARS-CoV-2 was so rapid that the first authorized

vaccine entered into the market on December 21,

2020, less than a year from the onset of the

pandemic, and more than 600 million doses of COVID-

19 vaccines have been administered globally in a short

period after vaccines� production.8

Currently, some studies reported different side

effects of the newly licensed vaccines against SARS-

CoV-2, such as Venous Thrombotic Events (VTE),

Arterial Thrombotic Events (ATE), Vaccine-Induced

Prothrombotic Immune Thrombocytopenia (VIPIT)/

Vaccine-Induced Thrombosis with Thrombocytopenia

(VITT), and Immune Thrombocytopenia (ITP) [10].

Vaccine-induced VTE and ATE could present in

different forms including Cerebral Venous Thrombosis

(CVT), Cerebral Sinus Vein Thrombosis (CSVT),

Pulmonary Embolism (PE), lower limb DVT, splenic

venous thrombosis, stroke, acute myocardial

infarction, and limb/ intestinal/ retinal arteries

thrombotic events.11

The exact pathophysiological mechanism(s) of the

reported side effects of new vaccines against SARS-

CoV-2 are still unclear. However, one of the known

mechanisms for severe VTE is a high level of

antibodies to the PF4-polyanion complex.12 Scully et

al. reported that detection of anti-PF4 antibodies,

unrelated to the use of heparin, could present with

acute atypical thrombosis, primarily involving the

cerebral veins and concurrent thrombocytopenia

[13];also Scully�s study interestingly highlights that

�The risk of thrombocytopenia and the risk of venous

thromboembolism after vaccination against SARS-

CoV-2 do not appear to be higher than the background

risks in the general population� and the symptoms

developed more than 5 days after the first vaccine

dose, could be an immunologic pattern similar to

heparin-induced thrombocytopenia.13

There is significant interest in the topic of VTE after

COVID-19 immunization based on reports of a rare

syndrome of VTE and thrombocytopenia in patients

who received the adenovirus-platform AstraZeneca

ChAdOx1 and Janssen Ad.26.COV2.S vaccines

[13].Scully et al. described 23 patients who received

the AstraZeneca ChAdOx1 nCoV-19 vaccine in the

United Kingdom and developed thrombosis and

thrombocytopenia. Furthermore,22 of 23 patients with

this syndrome, which the authors entitled vaccine-

induced immune thrombocytopenia (VITT), were found

to have circulating platelet factor 4 (PF4)

antibodies[13]. All of the patients in these two reports

who were tested for PF4 antibodies had positive ELISA

results. Similarly, a cohort of patients who developed

VTE after the JanssenAd.26.COV2.S vaccine in the

United States had a syndrome of cerebral venous

thrombosis (CVT) and thrombocytopenia in 12/15

cases, though PF4 antibody levels were not reported.13
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Fig.-4: Bilateral Thrombus in CTPA



Thrombophilia, antinuclear antibody, and

antiphospholipid antibodies were negative in the UK

VITT patients though 5/10 patients tested for LA hada

positive result that was considered potentially

unreliable.13 Amongst the case series of the VITT/

TTS patients, notable similarities include that most

of the patients were young(<50 years old), female (61�

100%), and many developed either disseminated

intravascular coagulation or multiple sites of

thrombosis including portal vein and CVT leading to

serious illness with mortality in 20�60% of

cases.13,14,15

We did not test for PF4 antibodies in our patient

as we had no clinical suspicion for HIT and VITT/

TTS after COVID-19 immunization was not yet

described. Unfortunately, stored serum remained

from our patient�s hospital encounter for us to send

for PF4 antibody testing after VITT/TTS was

described.

Our patient�s D-dimer level was 3840 ng/mL

fibrinogen equivalent units (FEU), whereas the

median D-dimer level in the VITT patients was

31,301 FEU, or approximately ten times that of our

patient.13,14 This, combined with the fact that our

patient had a normal platelet count, significantly

reduces the likelihood that VITT/TTS was the

mechanism of thrombosis in our patient, though

we cannot rule out a mechanism similar to that of

the Al-Maqbali et al. report with normal platelets

and a positive HIT ELISA.17  We look forward to the

publication of more reports of VTE after SARS-CoV-

2 immunizations so that a better assessment of

potential mechanisms and comparison of patient

characteristics and laboratory data can be

performed.

Conclusion:

Determination and close surveillance of possible

adverse reactions regarding the use of COVID-19

vaccines is an important and crucial step in

humanities fight against the disease.

Although the Moderna vaccine has shown to

theoretically decrease the risk of clotting by

decreasing risk ofCOVID-19 infection, as more of the

world becomes vaccinated, the incidence of side

effects could increase, despite preliminary data.In

summary, we encourage clinicians to remain vigilant

for adverse events after SARSCoV-2 immunization

and to report these events to the Vaccine Adverse

Event Reporting System (VAERS) in the United States

or the equivalent system in other countries.18
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Abstract:

The combination of Antiphospholipid Antibody Syndrome (APS) and Autoimmune Haemolytic Anemia

(AIHA) is extremely unusual. However, APS with underlying SLE has a well-documented link to

Coomb�s positive AIHA. Antiphospholipid antibody syndrome and autoimmune haemolytic anaemia

can cause cerebral venous sinus thrombosis, which is a rare neurologic symptom. We reported a 16-

year-old girl reported to the neurology ward with a dull aching headache in the occipital region, as

well as a fever. MRI and MRV of brain was done and showed thrombosis in the posterior half of

superior sagittal sinus, right transverse, sigmoid and straight sinus. Anti-Ds DNA, ANA, and direct

and indirect Coomb�s tests were all positive. Anti-Cardolipin IgM levels were high, and lupus

anticoagulants (LA1 and LA2) were positive. The importance of recognizing an uncommon

presentation of SLE with antiphospholipid syndrome and autoimmune haemolytic anemia (AIHA)

with cerebral venous sinus thrombosis is highlighted in this case report.

Key words: SLE, antiphoslipid antibody syndrome, autoimmune hemolytic anaemia, cerebral venous

sinus thrombosis.
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Introduction:

Thrombotic risk varies with age and the underlying
disease process, with thrombosis occurring in 10 of
every 40 individuals with AIHA and SLE, which is
linked to the presence of cardiolipin antibodies.1 The
antiphospholipid syndrome (APS) is distinguished by
recurrent arterial or venous thrombosis in the
presence and persistence of antiphospholipid

antibodies (aPL) identified via immunoassays or
clotting tests: APS can be solitary (primary APS, PAPS)
or linked with other autoimmune diseases (secondary
APS), with systemic lupus erythematosus being the
most frequent (SLE, lupus-related APS).2 Autoimmune
haemolytic anemia (AIHA) occurs when antibodies
from the host immune system assault autologous
red blood cells, as evidenced by a positive direct



antiglobulin test (DAT), resulting in a reduction in
the patient�s life span and hemolysis3. In a prospective
trial of AIHA and APLA, which were positive in 63 %
of patients with a relative risk of Venous
thromboembolism (VTE) of 7.5 (CI 1.25�45.2)4, this
relation was established. VTE developed in 15% of
patients in this trial without the presence of APLA,
implying that other risk factors were involved. As a
result, we conducted an unusual case report of
antiphospholipid syndrome and autoimmune
haemolytic anemia (AIHA) with thrombosis of the
cerebral venous sinus.

Case report:

A young girl student of 16 years was admitted to the
neurology ward with the complaints of dull aching
headache in the occipital region for 20 days which
aggravated on bending forward or straining and
associated with blurring of vision. She had also
complaints of low grade fever which is documented
37.2ºC without chill and rigor or night sweat.  She
did not give any history of seizure, sensory or motor
weakness, cough, vomiting, diarrohea, head neck
injury, chest pain or breathlessness. She did not give
any history of oral ulcer, and joints pain or morning
stiffness. But she had history of photosensitivity.
Her past medical history showed that she had
hypothyroidism.

On clinical examination she was mildly anaemic and
had a low grade fever. She had had butterfly rashes
on her face. Her colour fundoscopy showed that she
had bilateral optic disc swelling (right>left) with
retained visual acuity (6/6 bilaterally). Visual fields
and blind spots were normal.

On laboratory investigation, her initial CBC report,
were Hb (10.5 gm/dl) and RBC count (324x109/L) but
subsequently CBC reports were getting progressively
low (7.4 gm/dl-2.2gm/dl), platelet count (150x109/L -
90x109/L) and WBC (8x109/L- 4x109/ L) count and
all course of the disease process her ESR was
constantly high. Magnetic Resonance Imaging (MRI)

axial FLAIR and T2W image showed hyperintensity
along the posterior aspect of superior sagittal sinus
and right sided posterior fossa venous sinus. GRE
showed blooming effect along the above mentioned
sinuses (Figure: 1). and Magnetic Resonance
venography (MRV) of brain was done and showed
thrombosis in the posterior half of superior sagittal
sinus, right transverse, sigmoid and straight sinus.
(Figure:2). For further evaluation full coagulation
profile was done which D dimer (1.13ng/ml) and FDP
(15.0 ng/ml) were high. Fibrinogen level is low. Both
direct and indirect Coomb�s test was positive.ANA
and anti-Ds DNA were positive. Anti Cardolipin IgM
(22.2u/ml) was high and Lupus anticoagulants (in
which LA1 (150.50) and LA2 (47.70) and ratio 3.16 were
very high) were positive. (Was Protein C. Protein S,
Anti thrombin III and Homocysteine level done in
this case?)

We had started her treatment with Inj Enoxaparin
sodium (low molecular weight heparin) and Inj.
Dexamethasone. The patient was gradually improved.
But during the course of treatment she developed
high grade fever for which she was treated with inj.
Paracetamol and Inj, Meropenem. Later fever
subsided. She also started profuse menstrual
bleeding. Her hemoglobin level came down to 2.20
gm/dl ad shifted to ICU. She received 2 units of whole
blood and 4 units of red cell concentration
consecutively. After receiving blood transfusion her
Hemoglobin level went upto 9.2 gm/dl and again
shifted back to neurology ward. Over four weeks her
symptoms resolved, headache and fever subsides and
visual acuity returned to normal and fundal
appearances settled. She was diagnosed as a cerebral
venous sinus thrombosis due to SLE with
antiphoslipid antibody syndrome and autoimmune
hemolytic anaemia and continued treatment with
rivaroxaban.(Planned duration of rivaroxaban?) She
remained well on follow-up for last two months from
her initial presentation.

Fig.-1: MRI axial FLAIR and T2W image showed hyperintensity along the posterior aspect of superior sagittal sinus

and right sided posterior fossa venous sinus. GRE showed blooming effect along the above mentioned sinuses.
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Discussion:

Antiphospholipid Syndrome (APS) is a multisystemic
disorder characterized by recurrent thrombosis in the
presence of antiphospholipid (aPL) antibodies 5, with
cardiac, neurological, gastrointestinal, haematologic,
and dermatological symptoms. APL antibodies
combined with vaso occlusive events without any
underlying disease process is known as Primary
Antiphospholipid Syndrome (PAPS). A secondary
Antiphospholipid syndrome is defined as the presence
of antiphospholipid antibodies and a vasooclusive
event superimposed on an underlying condition such
as SLE or cancer. Anticardiolipin antibodies,
thrombosis, thrombocytopenia, and renal illness are
all common in patients with autoimmune haemolytic
anemia (AIHA), which is typically accompanied with
secondary Antiphospholipid syndrome6. So we
recommend that individuals with PAPS be tested for
AIHA on a regular basis.

Cerebral vein thrombosis (CVT) is a thrombotic
occlusion of a cerebral sinus or parenchymal vein
that primarily affects young women (median age, 39;
female/male ratio, 3/1).7 It is an uncommon disease,
accounting for just 0.5�1% of all stroke 8 and with a
reported incidence of 1.32 per 100.000 person-years.9

The clinical picture of a patient with CVT varies
depending on where the thrombus is located.

The relationship between AIHA and PAPS isn�t well
understood.5 Only a few cases of APS with AIHA have
been documented to yet, but they all had an
autoimmune condition in common, such as SLE,
making them secondary APL syndrome.10-12

Our patient fulfills the criteria of APS on the basis of

positive Anti Cardolipin IgM was high, and Lupus

anticoagulants (in which LA1 and LA2 were extremely

high) were positive positive IgG titres of ACL

antibodies, positive Lupus Anticoagulants,

thrombocytopenia, and the evidence of cerebral

venous sinus thrombosis (CVST) in MRI and MRV of

brain . In this case, there is also positive ANS and

anti Ds DNA, indicating the presence of systemic

lupus erythematosus (SLE). We began treating her

for CVST with intravenous Enoxaparin sodium and

intravenous Dexamethasone, which improved her

clinical state. However, she developed a high-grade

fever throughout treatment, which was managed with

Inj, Meropenem, and Inj. paracetamol. She was

suffering from heavy menstrual bleeding at the time

of therapy. She received blood transfusion and was

discharged with anticoagulant for CVST.

This patient is being monitored on a regular basis

and should be checked for any signs of autoimmune

disease in the future. However, if this treatment fails,

corticosteroids and splenectomy are the conventional

treatments for AIHA. Rituximab (anti CD chimeric

monoclonal Abs) and mycophenolate mofetil,

according to recent research, may be viable

alternatives for treating AIHA in PAPS or AIHA with

SLE.13,14 In APS with SLE, hydroxychloroquin is

utilized as a disease-modifying treatment that has

an additive benefit of lowering the risk of venous

thromboembolism.15 Furthermore, hydroxychloro-

Fig.-2: MRV of brain showed thrombosis in the posterior half of superior sagittal sinus, right transverse,

sigmoid and straight sinus.
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quine may be a valuable supplementary treatment in
PAPS patients; nevertheless, further research is
needed to assist us better manage APS in the future.

Conclusion:

This case demonstrates the significance of screening
for antiphoslipid antibody syndrome and coomb�s test
in patients imparting with cerebral venous sinus
thrombosis. In patients in whom such antibodies are
recognized, clinicians have to be aware of the hazards
of recurrent thrombosis.
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Abstract

Hypokalemia is one of the most common electrolyte imbalances to be encountered in clinical practice.

The kidney is the primary actor that maintains long term potassium homeostasis and regulates

serum level around a narrow range of 3.5-5.5mmol/L. There is a long list of common causes for

hypokalemia; apart from these, rare diseases should not slip our mind while treating such a case.

Regarding clinical features, muscular weakness accounts for a common one; however occasionally,

severe hypokalemia can cause myopathy and/or rhabdomyolysis. Here, we present the case of a

middle-aged man, who brought up to us with severe muscular weakness owing tohypokalemia;

which was later found to be the rare clinical entity of a rare disorder - primary hyperaldosteronism

(PH). In this article, we as well focused on the pathophysiological basis ofPH and hypokalemia

leading to myopathy.
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Introduction

Myopathy is a general term that refers to the diseases
that affect the skeletal muscles. It can be categorised
into � i) Inherited as congenital, mitochondrial,
metabolic or as muscular dystrophies, Or, ii) Acquired
as autoimmune, toxic, infectious, critical illness
myopathy, hypo/hyperthyroidism, hyperparathyroidism,
electrolyte imbalances, Addison�s disease, Cushing�s
syndrome. In addition to these, very rarely primary
hyperaldosteronismleading to severe hypokalemia can
cause myopathy and/or rhabdomyolysis1.

The syndromeof primary hyperaldosteronism (PH)
resulting from the autonomous hypersecretion of
aldosterone produces a few signs or symptoms. PH
is a secondary form of hypertension and it is

estimated to be 4.6%�16.6% in unselected
hypertensive populations and 17%�23% in patients
with resistant hypertensiont .The diagnosis is
suspected when a hypertensive patient is having
either spontaneous hypokalemia or easily provoked
hypokalemia, and the age of diagnosis is usually
between 20-60 years².

Primary hyperaldosteronism may exist in several
forms and the most common forms are idiopathic
hyperaldosteronism (IHA) (60%�66%) and aldosterone-
producing adenoma (APA) (30%�35%). The remaining
forms are extremely rare including primary
adrenal hyperplasia, familial hyperaldosteronism
syndrome type 1 or 2, adrenocortical carcinoma, or
ectopic aldosterone productiont.



Investigations on admission:

Serum Na+ K+ Cl- HCO3
- Mg** Ca++ Creatinine

Level (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mg/dl) (mg/dl) (mg/dl)

137 1.50 96 25 2.17 10.43 2.36

Arterial blood pH: 7.48 pCO2: 29.3                              HCO3: 21.7 mmol/L

gas analysis

ECG on admission:

Fig.-1: ECG showed sinus rhythm, mild ST depression, flat T wave, and presence of U wave as features of severe

hypokalemia

Hypokalemia in association with inappro-
priate kaliuresis, suppressed plasma renin activity
(PRA), high plasma aldosterone concentration (PAC)
and a highPAC/PRA ratio are the usual findings on
initial screening tests that suggestsPH. The diagnosis
can be confirmed by demonstrating non-suppressible
aldosterone excretion along with normal cortisol
excretionu. Radiological imaging (CT/MRI of abdomen)
seldom helps to the diagnosis if itis adrenal
macroadenoma; but in most cases of microadenoma,
imaging appears to be normal.

The choice of therapy is based on distinguishing
unilateral from bilateral adrenal disease. With a
unilateral adrenal adenoma, surgical removal has an
excellent outcome that reverses the hypokalemia and
frequently cures the hypertension. In most patients
with bilateral adrenal hyperplasia who are treated
surgically, however, hypertension persists; thus, the
initial treatment in these patientsis preferably
pharmacologicu.

Case report:

A 48-year-old male, asthmatic from childhood, known
to have essential hypertension for 12 years, and
newly diagnosed diabetic patient presented to the

emergency department with the complaints of
gradually progressive muscular weakness of all four
limbs for last 2 months.Thisweakness started like
proximal myopathyof upper limbs described as facing
difficulty in raising his hands up; later involved all
four limbs andprogressed upto a level whenhe couldn�t
walk without any aid for 4days prior to the admission.
He had no history of diarrhea or vomiting, no toxin
exposure, that could precipitate the muscular
weakness. Also,no known genetic muscular
dystrophies run in his family.

His hypertension was not well controlled despite being
treated with combination of three anti-hypertensive
medications as beta-blocker, ACEi and a thiazide like
diuretic. Rather, 8 months back, he had been
diagnosed as a case of CKD, based on his persistently
raised serum creatinine, reduced eGFR and
radiologicalchanges involving his both kidneys.

On admission, his BP was 160/100 mmHg, pulse was
100 bpm, absent pedal edema. Muscle power was 3/
5 in all four limbs both proximally and distally. Knee
jerks were bilaterally diminished. Planters were flexor,
no sensory loss was present. And other neurological
and systemic examinations were normal as well.
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As thiazide like diureticis a potential cause of
hypokalemia, Indapamide was kept on hold; and he
received I/V potassium supplement at a dose of
100mmol/L/day for 3 consecutive days. Despite all
effective measures, his serum potassium level failed
to reach the optimum level and raised only up to 2.35
mmol/L.

On 3rd day of admission, he noticed a new symptom
of persistent generalized muscle ache, which was
moderate to severe in intensity. Increased with
movement.As per lab tests, his serum CPK and
Aldolase levelcame out markedly elevated.

Muscle enzymes:

3rd day of 4th day of

admission admission

S. CPK (U/L) 12,345 22,314

[Normal range: 55-170]

S. Aldolase (U/L) 56.30

[Normal range: up to 7.60]

Urine R/M/E revealed no abnormality. His thyroid
function test was normal.

Severe hypokalemic myopathy once in a while can be
the first clinical manifestation of primary
hyperaldosteronism, keeping that on mind relevant

tests were done; that showed - very high plasma
aldosterone concentration (PAC) level with
suppressedplasma renin activity (PRA), and markedly
elevated PAC/PRA ratio.

Plasma Aldosterone Plasma Renin PAC/PRA

Concentration Activity ratio

[Early morning range: [Range: 4.0-37.52 [Normal

20-180 pg/ml]  pg/ml/h]  ratio: <30]
363.90 6.81 53.44

24 hours Urinary Electrolytes: (Urine volume:
5,500ml/24hrs)

Na+  (mmol/24h) K+  (mmol/24h) Cl- (mmol/24h)

[Normal range: [Normal range: [Normal range:

40-220] 25-125]  110-250]

423 80.57 355.30

Urinary potassium excretion >40 mEq/L is significant
for renal loss. In his treatment adjustment, he was
switched over from I/V to oral potassium
supplementation and Kz -sparing diuretic
(Spironolactone).Within the next 3 days, he was
physically improved, myalgia and muscle weakness
were much less severe.

Fig.-2: Normal T wave, no U wave, no ST depression.

Repeat tests showed improvement too:

Serum Na+ K+ Cl- HCO3
- Creatinine CPK

Level (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mg/dl) (U/L)

137 3.49 104 20 1.81 5,725

Repeat ECG before discharge:
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Follow up tests after 14 days:

Serum Na+ K+ Cl- HCO3
- Creatinine CPK Morning PAC

Level (mmol/L) (mmol/L) (mmol/L) (mmol/L) (mg/dl) (U/L)  (pg/ml)

137 5.4 108 20 2.32 82 274.50

24 hours Urinary Na+  (mmol/24h) K+  (mmol/24h) Cl- (mmol/24h)

Electrolytes [Range: 40-220] [Range: 25-125] [Range: 110-250]

(Urine volume: 158.6 61.88 195

2,600ml/24hrs)

Fig.-3: Contrast CT scan of abdomen shows homogenous

right adrenal mass (arrow)

For further evaluation, imaging studies were done.
USG of whole abdomen appeared normal for
suprarenal glands.While contrast CT scan of abdomen
revealed, a small (18mm × 11mm) homogenous right
adrenal mass with 6 HU in pre-contrast scan and
74.0% absolute washout. Left adrenal gland appeared
normal.

This patient had been finally diagnosed as a case of
primary hyperaldosteronism due to unilateral right
adrenal microadenoma with secondary hypertension
with new-onset DM and CKD. He was discharged with
pharmacological management. And came for his follow
up visit after 14 days with no new complaints and his
BP also came within normal limit. Follow up tests
revealed resolving of hypokalemia associated with
normal serum CPK level. Although his PAC remained
high and renal loss of potassium persisted at a low
level.

Discussion:

American endocrinologist Jerome W. Conn first
labelled Primary hyperaldosteronism (PH) or Conn�s
disease in 1955 in a 34-year-old woman²; which
results from excess production of mineralocorticoid
hormone - aldosterone by the adrenal cortex. It is
normally caused either by unilateral aldosterone-
producing adenoma (APA) or by bilateral adrenal
hyperplasia. ClassicallyPH presents as -hypokalemia
(>50%), arterial hypertension, intermittent paralysis,
and metabolic alkalosis. Severe muscle weakness in
PHis usually related to coexistent hypokalemia. A
review study of PH due to UAH showed, myopathy is
not reported as a characteristic manifestation. In the
majority of cases presenting with myopathy, paralysis
commonly affects the limb muscles. It has been
reported that PH associated with hypokalemic
paralysis or hypokalemia-induced rhabdomyolysis are
more common in Asian populations1. In another study
on patients with PH, plasma potassium was lower in

patients with paralytic myopathy compared to those
without (1.8 ± 0.3 mmol/L Kz  vs. 2.3 ± 0.4 mmol/L
Kz  respectively)². Among hypertensive patients with
PH, hypokalemia can present many years after the
appearance of arterial hypertension, with a median
serum potassium level of 2.8 mmol/L. There is also
increased risk of hypokalemia-induced-rhabdo-
myolysis in patients with PH, particularly when
diuretic treatment for hypertension is associated3.

The cause of hypokalemia-induced-myopathy in PH
is obscure, but studies suggestthatin PH there is
enhanced muscle Naz -Kz  pump activity that results
in an increased potassium influx into the cells. The
potassium ion is considered to be a major factor
mediating the rise of muscle blood flow. Severe
hypokalemiaplays an important role in muscle
damage, secondary to: (i) Contraction of capillaries
with reduction muscle blood supply and resulting in
lysing muscle cells; (ii) Suppression of synthesis and
storage of glycogen, and (iii) Deranged ion transport
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across the cell membrane3.PH accompanied with
hypokalemic myopathymay have elevated CPK directly
related to pre-existing hypokalemia².

24 h urinary potassium excretion may be found at
some degree confusing. Usually, low urinary
potassium concentrations <20 mEq/L favour
extrarenal fluid losses such as diarrhoea, vomiting.
Besides, concentrations >40 mEq/L are considered
compatible with urinary losses such
as mineralocorticoid excess (i.e: PH), Bartter�s
syndrome. The concentration of urinary potassium
can be lower than expected in PH as a compensatory
effect of kidneys,if extrarenal fluid lossesco-existt .

Along with other relevant tests, in most cases, the
imaging control (CT/MRI of abdomen or scintigraphy)
contributes to the diagnosis and helps in deciding
the appropriate mode of treatment. A unilateral
adrenal macroadenoma (>1 cm) detected by CT is
highly suggestive of APA. On the contrary, many cases
of small size APA (microadenomas <1 cm) are
undetectable by classical imaging tests for a long
period and it demands further investigation with
specific tests. The prevalence of APA, IHA and UAH
is 4.9%, 1.2% and 0.1% respectively. UAH constitutes
a rare cause of PH, which usually mimics an adrenal
adenoma and is difficult to diagnose because imaging
results are often unreliable².

Muscle biopsy for hypokalemic myopathy and/or
rhabdomyolysis is not a routine test and is rarely
done. Histopathological findings include, under light
microscopy - diffuse necrosis and vacuolization of
muscle fibres in damaged muscle, and under electron
microscopy - complete dissolution of myofilaments
with the disappearance of sarcoplasmic reticulum and
T-tubules in the necrotic muscle fibres1.

It is interesting to note that, hypokalemia can be
related to glucose intolerance also, though exact
mechanism is not wellknown yet - possibly related
to defectsin insulin release or insulin sensitivity.
ACEi and ARB drugs that results in an increase in
serum K+, has the lowest rates of new-onset diabetes
and improve insulin sensitivity. Data from studies
over the past 40 years suggest that K+ replacement
minimizes the occurrence of new-onset diabetes
observed with thiazide diuretics. With our patient who
was being treated with thiazide like diuretic for a long
time, it would not be completely wrong to speculate a
triggering effect of hypokalemia in newly onset
hyperglycaemiat .

The recognition of PH has an important impact on
clinical management, since the choice of therapy is
different - surgical for adenoma and medical for
hyperplasia. The treatment of choice for PH secondary
to UAH is unilateral total adrenalectomy, which has
a worthy outcome after surgical treatment.
Postoperative complication includes hyperkalemia due

to secondary hypoaldosteronism; thus, serum
potassium levels should be monitored weekly for 4
weeks. Typically, arterial hypertension decreases
substantially within 1 to 3 months without
antihypertensive treatment².

Conclusion:

In our day-to-daypractice, we should not overlook
PHwhile treating hypertensive patients with
unexplained hypokalemia ensuing recent or
episodicmyopathy; as PH is a very much treatable
rare disorder.
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A 26-years-old previously normotensive, non-diabetic

lady presented on her 10th post-operative day of lower

uterine cesarean section with a 5days history of

headache and 2 days history of high-grade fever with

chills & shivering, and she recently noticed swelling

up of both legs. Examination revealed a drowsy,

disoriented lady with temperature of 104oF, pulse -

130 bpm, high blood pressure - 150/100 mmHg,and

bipedal edema. Her left sided planter reflex was
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extensor and neck rigidity was present.Fundoscopic

examination of eyesrevealed mild papilloedema. She

was primigravida with regular ante natal checkup and

her pregnancy went uneventful till elective LUCS.

Her test reports showed neutrophilic leukocytosis,

urine R/M/E revealed 10-12 pus cells, plenty of RBC

and proteinuria. A magnetic resonance imaging (MRI)

of brain was done and image is presented below.

Question 1: Mention the abnormal radiological findings.

Question 2: What is the radiological diagnosis with possible cause?

Question 3: How will you treat such a case?

Question 4: Which MRI sequence is best for diagnosis the hemorrhage?
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A 61-year-old man, diagnosed with type 2 diabetes
mellitus, presented with a 3-month history of fever
and weight loss. He had neutrophilic leucocytosis, a
normal chest radiograph and Mantoux test (MT)

revealed a 5 mm induration at 72 hours. Abdominal
computed tomography (CT) scan axial film is shown
(Figure 1) below.
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Answer the following questions.

Question 1. Mention two abnormal radiologcal findings.

Question 2. Mention three differentials.

Question 3. Mention one test that may establish the aetiological diagnosis.

Figure 1



Answer 1: T2WI and Flair MRI GRE showing mixed
signal intensity area with internal core of hypo
intensity at the left caudate nucleus with ventricular
extension and mild mass effect.

Answer2:Subacute hematoma at the head of the
caudate nucleus with ventricular extension possibly
caused by untreated postpartum pre-eclampsia.

Answer3:Antihypertensive, Steroid, Nimodipine,
Magnesium, Diuretics, Broad spectrum antibiotic and
supportive treatment.

Answer 4: Hemorrhage is best detected with gradient-
echo (GRE) T2*-weighted sequences, because of their
magnetic susceptibility effects.

Review:

Post-partum pre-eclampsia is a rare disease.A study
in US showed the incidence of postpartum
preeclampsia to be 5.7%1. Postpartum preeclampsia
may be associated with a higher risk of maternal
morbidity than preeclampsia with antepartum onset.
The diagnosis of postpartum preeclampsia should be
considered in women with new-onset hypertension
48 hours to 6 weeks after delivery. Most women with
delayed-onset postpartum preeclampsia present
within the first 7 to 10 days after delivery.Older
maternal age, black race, maternal obesity,

primigravida and cesarean delivery are all associated

with a higher risk of postpartum preeclampsia2.

Answer to Medical Quiz : Image - 1

Patients present most frequently with new onset

hypertension with proteinuria and neurologic

symptoms, typically headache, change in vision.

Diagnosis is confirmed after doing investigation of

blood and urine. The cornerstones of treatment

include the use of antihypertensive agents,
magnesium, and diuresis.Untreated postpartum
preeclampsia, can lead to eclampsia, intracranial
hemorrhage, reversible cerebral vasoconstriction
syndrome and HELLP syndrome3.
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Answer to Medical Quiz : Image - 2

Answer 1. Adrenal glands are enlarged and there is
splenomegaly.

Answer 2. Adrenal tuberculosis, histoplasmosis
(other systemic fungal infection), lymphoma
(metastatic neoplasm or primary adrenal tumours,
only occasionally bilateral).

Answer 3. Fine needle aspiration cytology (FNAC)
from the adrenal glands and culture of aspirates.

Review:

Histoplasmosis is a systemic fungal infection caused
by Histoplasma capsulatum, which is abundantly found
at areas rich in bird and bat excreta. Air-borne conidia
enters through inhalation; remains asymptomatic or
mild respiratory symptoms may occur in immuno-
competent patients but dissemination may occur in
patients with immunodeficiency, specially, those
infected by human immunodeficiency virus (HIV) or
having acquired immunodeficiency syndrome (AIDS).
Disseminated histoplasmosis frequently involves the
liver, spleen, bone marrow, lymph nodes and
suprarenal glands.1 FNAC remains an important
diagnostic tool for histoplasmosis and aspirates may
require special stains and be cultured. Serology
should be interpreted with caution, specially, in
endemic areas. Treatment includes amphotericin B
followed by itraconazole and the duration depends
on severity of the disease and host immune status.2

In tropical and subtropical countries, tuberculosis
fits best to the given scenario, then systemic fungal

infections and malignancy. The index case was
disseminated histoplasmosis and HIV status was
negative. Neutrophilic leukocytosis and negative MT
were in favour of fungal infections, though MT may
remain negative in disseminate tuberculosis cases.
Histoplasmosis is an under-recognized cause for
adrenal enlargements in Bangladesh but in recent
years, increasing numbers of cases are being
reported.3 Physicians should have a high index of
suspicion for early identification of cases.
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