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As of 10th December 2022, a total of 60,078 laboratory-
confirmed dengue cases and 266 related deaths have
been reported by the Ministry of Health & Family
Welfare of Bangladesh since 1 January 2022 with a
case fatality rate (CFR) of 0.44%1.Dengue has a wide
spectrum of clinical signs and symptoms, ranging from
asymptomatic infection to severe, lethal
manifestations. Severe dengue is characterized by at
least one of the following: severe plasma leakage
leading to shock, with or without fluid accumulation
with respiratory distress, and severe bleeding or
severe involvement of organs (liver, central nervous
system, heart, or other2. Expanded Dengue Syndrome
(EDS) is a new category from the WHO classification
in 2012. Patients with comorbid condition, pregnancy,
infants, elderly, and immunocompromised are more
prone to develop EDS conditions 3,4 .

More than two decades dengue is prevailing in
Bangladesh. First outbreak occurred in 2000 with a
case incidence of 5591 and death of 93 people. At
that time we had no previous experience how to
handle dengue situation. But because of new exposure
to a disease people were very much concerned.
Celebrities demonstrated on street to aware people
how we will face the consequences. So that the events
went well and the following years the case incidence
was very low and case fatality almost negligible.A great
job had been done at that time. With the time and
years dengue did not create a big problem upto 2018.
There were many years like 2007 to 2010 no single
death occurred. But different serology types were
prevailing in different years.

We had a big outbreak in 2019 when101354 case were
detected and it was spread all over the country with
a case fatality of 179. This figure was the highest in
the dengue era. This year 2022 we have long course
of outbreak which is at peak lasting for more than 6
months with increased number of cases and casualty

PROLONGED PERIOD OF DENGUE SEASON
QUAZI TARIKUL ISLAM

in the month of October and November,2022 which
is very unusual in the last twenty-two years.

Even in the year 2021, peak incidence of cases was
in the month of August and September.

In other wards it is now clear that though we had
previous knowledge that Dengue is a disease of
monsoon, it is no more valid. Due to multiple factors,
specially climate change is playing an important role
for Dengue becoming a disease of the whole year.
Dengue is no more a disease of Urban. This year
Dhaka city cases are 38,000 and outside capital
22,078.

There might be some reasonable factors for this
unexpected long time stay of Dengue incidence and
increased number of death.

a. Global warming / Climate change

b. Lack of public awareness

c. Ineffective measure taken by the concerned
authorities

d. Prolonged intermittent rain

e. Late reporting of patients to hospital at afebrile
critical phase.

f. Second infection by different strain of Dengue
causing more fatality

g. Noncompliance of doctors to national guideline
for treating patients

h. Co morbid conditions of patients.

Whatever the factors prevailing we have to face the
problem and combat the situation by any means.
Inter-ministerial coordination is of utmost
importance. When death from COVID is zero at the
same time death of 5 to 7 daily from Dengue is really
not acceptable. There is no rain for last one month
but despite in the middle of December 250 to 300
cases still being reported daily with 1-2 death.
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Introduction:

Dengue is a major public health concern over a decade
now. It is caused by vector borne arbovirus which is
transmitted by the female Aedesmosquitos. There are
4 serotypes of Dengue Virus (DENV). The global
incidence has increased in a concerned manner,
causing over 100-400 million infections per year,
majority are mild and asymptomatic.1 High Number
of cases were reported in Bangladesh (101,000) in
2019 1. In this year between January 1 to November
2022 total 52807 laboratory confirmed Dengue cases
and 230 related death were reported in Bangladesh
with a case fatality rate of 0.44%2.WHO took a new
target for 2021-2030 to reduce the dengue case fatality
rate to 0% by 2030.3 Overall dengue syndrome
comprise of following: Undifferentiated fever, Dengue
Fever, Dengue Hemorrhagic fever with our without
shock, Expanded Dengue Syndrome.4

Dengue can be complicated by other organ such as
liver, kidneys, heart and brain which can be manifest
as uncommon clinical manifestations that are
collectively termed as Expanded Dengue Syndrome

EXPANDED DENGUE SYNDROME: A GROWING
CONCERN
MOHAMMAD ZAHIRUDDIN1, MAHBUB MAYUKH RISHAD2

Abstract:
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kidney, lungs, thyroid and causing concerning morbidity and mortality. In this review article we
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(EDS)5.  Although it can not be predicted but people
who underlying co morbidities, associated co-
infections or prolonged shock or high risk group such
as immunocompromised individuals are susceptible
to developing EDS5.

Methods:

We systematically searched to identify published
English literature on expanded dengue syndrome  at
the national and international level using the search
engine Google, PubMed, MEDLINE, MSD Manual, Med
Facts, Bangladesh Journals Online (BanglaJOL), and
different sets of keywords, viz. atypical dengue,
expanded dengue, neurological manifestations of
dengue, gastrointestinal involvement of dengue,
Cardiac involvement of dengue, Renal involvement
of dengue etc.  This article aims to review the diverse
clinical presentation of expanded dengue syndrome
to provide the physician with updated information on
this threat to human life.

What is Expanded Dengue Syndrome?

The clinical entity which encompass the cases that
do not fall into either dengue shock syndrome or
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dengue hemorrhagic fever6. By doing that it was made
possible to incorporate different unusual findings of
dengue. It can be multisystemic and multifactorial.

Pathogenesis of Dengue:

There are several Proposed mechanisms for severe
dengue but the exact mechanism yet to be
determined. Among the 4 serotypes, serotype 2 and 3
found to be more lethal7. The acknowledged
pathological mechanism for typical dengue lies in
plasma leakage and bleeding which in turns causes
shock and death.  In case of  severe dengue, extensive
T-cell activation along with activation of pro-
inflammatory cytokines causes the undesired effect7.

Cardiac Manifestations:

Many Cardiac Manifestations has been reported in
Dengue infection ranging from myocarditis,
pericarditis, various form of arrythmias8,9. Rhythm
abnormalities like sinus tachycardia, second-degree
heart block, third-degree heart block, atrial fibrillation
to paroxysmal supraventricular tachycardia, all are
reported9. Also in a study finding revealed that among
81 patient who were included in that study 2 death
was due to secondary cardiogenic shock due to
myocarditis9. Patient can present with feature of
myocarditis even as 1st manifestations of dengue and
can deteriorate very rapidly11.

Although true incidence of Cardiac involvement is
difficult to guess as different studies use different
parameter for diagnosing cardiac involvement12.

Gastrointestinal Manifestations:

There are many GI manifestations related to Dengue
ranging from acute abdomen, acute liver failure,
Hepatitis, acute acalculous cholecystitis, Acute
Pancreatitis, Spontaneous Splenic rupture, Acute
appendicitis, Acute Colonic pseudo obstruction,
Splenic necrosis, Upper GI bleeding12,13,14.

Although its rare but there are reported case of
patient presenting with only acute abdomen for that
surgical exploration was also needed for exclusion of
other causes of acute abdomen15. Its not to forgot
that acute abdomen is a feature of severe dengue,
but as there is many other cause of acute abdomen,
in a place where dengue is endemic physician should
keep it in mind also.

Minor to moderate elevation of hepatic transaminase
enzyme is seen invariably in DHF but not all the case
go on to develop fulminant hepatitis and hepatic
failure16. In a prospective  study in india where the
other cause of hepatitis excluded shown that among
110 patient tender hepatomegaly and liver function
abnormalities were present17. The abnormal finding

is more related to DHF and SGOT levels were higher
than SGPT18. But according to a case series described
in india with mean peak AST at 2095± 933  Acute
liver failure is generally seen within one week of onset
of fever 16, 17,18.   Fatalities is not as high as in other
causes of hepatic failure19.  A case was reported in
USA about a Bangladeshi immigrant who after
travelling from Bangladesh was diagnosed to have DHF
with Acute liver failure20.

Acute pancreatitis in dengue infection is not so
common. It Present similarly as other causes14. The
pathogenesis is unclear but it has been hypothesize
that it could be due to direct invasion by virus itself
which in turns causes inflammation and destruction
of pancreatic cells or by an autoimmune response15.
There are few case report published regarding the
EDS with acute pancreatitis.  A case report from
Bangladesh showed that, a patient presented with
acute pancreatitis along DHF with left pancreatic
effusion21.

Although very rare upper GI bleeding due to dengue
also has been reported in south india22. A case was
reported where colonoscopy revealed diffuse mucosal
edema with active bleeding in a patient with DHF23.

Moreover, DHF can be complicated with multi organ
involvement along with acute pancreatitis. A case was
reported from Popular Medical College, a 30 year old
lady diagnosed with DHF developed hepatitis,
pancreatitis, acalculous cholecystitis, coagulation
abnormalities and acute renal failure24.

When spleen rupture without trauma in a normal
spleen it is called spontaneous splenic rupture which
a very rare and fatal form of expanded dengue
syndrome25. A case of spontaneous splenic rupture
also been reported in bangladesh26.If there is a strong
suspicion with clinical feature of left upper quadrant
pain and shock, this condition can be diagnosed easily
with USG, MRI or CT of the abdomen14. There was
only one case report also found that patient had
splenic necrosis14.

Neurological Manifestations:

Neurological manifestations in Dengue is a rare
entity. It ranges from encephalitis, meningitis,
Transverse myelitis, GBS, Mononeuropathies, Muscle
dysfunction13. A study published from Bangladesh
showed that among 4200 patient enrolled in the study
only 5.5% patient had neurological symptoms76. The
finding corresponds with the different studies done
in South east Asia28-33.

Encephalitis is the most common form of
presentation and there is a term called Dengue
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encephalitis which is defined as dengue with CNS
involvement and the presence of Dengue RNA, IgM
or NS1 Antigen in CSF without other neuro invasive
organisms28. Although it is possible to have features
of encephalopathy where CSF can be normal that was
shown in a prospective case control study of 27
patients who are children35.

A case was reported where A 18 year old Srilankan
Boy presented with positive dengue serology and
convulsions with altered Consciousness. He was
diagnosed to have dengue encephalitis by CSF
serology35.

Other manifestations are infrequent. Few cases of
intracranial hemorrhages have been found30. One
interesting thing to note that hemorrhages can be
associated with platelet count more than 20k, So it
will be not unwise or non justified to a brain imaging
in a patient present with altered consciousness
level36.

Autoimmune mediated manifestations such as Acute
transverse myelitis, Optic neuritis, ADEM and GBS
were also reported36.

Pulmonary Manifestations:

It is very common to have bilateral pleural effusion
in DHF or DSS due to plasma leakage and it is not
considered as a part of expanded dengue syndrome14.
Usually the effusion in dengue resolve spontaneously
when the critical phase end14.

Pneumonia as a part of expanded dengue syndrome
not reported profoundly. There is a case report
showing that patient developed cavity forming
pneumonia by S.aureus following dengue fever as a
part of hospital acquired infection37. But it was not
established that it could be due to dengue virus itself.

On the other hand Acute respiratory distress
syndrome is seen in patient of Dengue with multi
organ failure. In a retrospective study in Taiwan
showed that out of 606 of patient of dengue developed
Acute respiratory failure and out of them 8 died. All
have co-morbidities, sepsis38. But is this ARDS
developed due to plasma leakage or as a part of sepsis
or due to direct invasion of dengue virus is unclear.
In a study in Egypt they reported that among
respiratory manifestations pulmonary hemorrhage,
ARDS is quite frequent39.

Renal Manifestations:

Renal manifestations are dengue is seen with
minimal importance but it should not be overlooked.
There are studies showing that dengue patient may
develop AKI with underlying mechanism of
hypovolemia, rhabdomyolysis, deposition of immune

complex, HUS, direct invasion of virus to kidneys41-

42. Apart from AKI various form of mild
glomerulonephritis were reported41.

Lymphoreticular Manifestations:

Hemophagocytic lymhphohistiocytosis(HLH) is a rare
life alarming condition which is characterized by
abnormal immune response43. When dengue fever
persist beyond 7 days with high ferritin level and
spleomegally it should be suspected44.  Dengue is
associated with HLH. A few case is reported in
Bangladesh. Among them a case series from Popular
medical college was published in 2020 of 3 patients,
2 of them survived with steroid treatment44. Among
the other causes of HLS, dengue associated HLS has
better outcome with corticosteroid13.

In DHF thrombocytopenia is very common due to
plasma leakage. But a rare case of Chronic
thrombocytopenia has been described in a case report
and also aplastic anemia following dengue has been
seen13, 45.

Thyroid Disorder in EDS:

Subacute thyroiditis is common following any viral
infection, post vaccine. Few case were reported about
sub acute thyroiditis following dengue. A case was
published where a 38-year-old female came with sore
throat after dengue46. It may open the door of another
rare presentation of EDS.

Limitations:

We have reviewed the literature published in English
language. So there is a chance that we may miss
important article published in other language. Also
our focus was finding case reports from Bangladesh
and south east Asia perspective may lead to miss
some important reports.

Conclusion:

Expanded dengue syndrome is a matter of concern in
the endemic area now a days due to high morbidity,
increasing hospital stays and mortality.
Gastrointestinal, Neurological involvement seems to
be the commonest among all the manifestations.
Early diagnosis and prompt treatment may save life.
So physician treating dengue should remain alert
about all these diverse presentation of Dengue.
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Abstract

Background: Lipid accumulation product (LAP) is a novel biomarker of central lipid accumulation

related to diabetes and cardiovascular disease risk. In this study, we assessed the association of

LAP with glucose homeostasis, lipid profile parameters, and some clinical parameters about fast

food-taking habits of diabetic patients. This study evaluated the relationship between lipid

accumulating product (LAP) with insulin resistance and metabolic syndromeinfast food-taking patterns

in the Bangladeshi type 2 diabetic population. Methods: Three hundred and seventy-five T2DM

subjects as cases and three hundred and seventy-five healthyindividuals as control were assessed

for anthropometric and biochemical measurements. LAP was calculated as [waist circumference

(cm)�65]×[triglycerides (mmol/L)] in men, and [waist circumference (cm)�58]×[triglycerides (mmol/L)]

in women. Associations of LAP with fasting glucose, insulin, insulin resistance index, and lipid

profile levels, were assessed. Fast food-taking habits per week were also taken from the study

subjects. Some clinical parameters (BMI, blood pressure, and waist-hip ratio) were also measured.

Results: LAP was significantly correlated with glycemic markers like FBG, ABF,F. Insulin,HBA1C,

HOMA-IR, HOMA B%, and Serc-HOMA in type-2 DM subjects. The p-value was less than 0.001.

This study was alsosignificantly (p=<0.001) correlated with lipidemic markerslike TAG &LAP in

type-2 DM subjects.LAP was significantly associated with BMI, waist-hip ratio (WHR), SBP, and

DBP in T2DM subjects. Multiple comparisons of LAP with fast food-taking habits in the study

population showed that mean LAP was significantly (p<0.02) higher in the positive fast food-taking

habit-containing study group. Conclusion: LAP was significantly correlated with insulin resistance

and metabolic syndrome in T2 diabetic subjects.The favorable, fast food-eating habit-containing

study group had considerably greater LAP.
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Introduction:

Excess visceral adipose tissue (VAT) is one of the
most dangerous fat depots in the body, linked to heart
disease and some types of cancer. 1,2 The LAP index,

a newly established biomarker of cerebral fat

accumulation, has been recommended to indicate the

risk of insulin resistance, metabolic syndrome, type

2 diabetes, and cardiovascular disease. 3�5 In healthy
people, higher LAP has been linked to poor glucose

homeostasis and insulin resistance, as well as

elevated alanine aminotransferase. 6In a Chinese

study, the LAP and the visceral adiposity index (VAI),

were efficient markers for stratifying persons into

obesity phenotypes. 7In addition, another study
found that LAP was a valuable indicator for metabolic

syndrome screening. 8 Diet and lifestyle changes

appear to have an impact on the LAP.
9,10Furthermore, although research on the

relationship between macronutrient diet composition

and LAP is currently scarce, it has been claimed that
non-caloric qualitative features of diet primarily

influence LAP. In a low-processed, lower-glycemic

dietary setting, consuming energy primarily as

carbohydrates or fat for three months did not affect

visceral fat and metabolic syndrome, according to a

new study. 11The findings on the relationship between
different dietary patterns (DPs), LAP, and VAI are

mixed. All studies have not found a significant link

between carbohydrate intake, dietary fatty acids,

including saturated fatty acids (SFAs),

monounsaturated fatty acids (MUFAs), and

polyunsaturated fatty acids (PUFAs), and VAT. 12-14

It�s crucial to remember that meals and nutrients

are ingested together, and complex combinations of

nutrients are more likely to interact or have a

synergistic effect. 15 The approach of evaluating single

nutrients or foods may be limited in terms of potential

interactions and high inter-correlations between
several food components, making it difficult to

estimate the general or independent impacts of

different nutrients or foods; perhaps minor and thus

untraceable impacts of a single nutrient may be

hidden, and the concern of multiple comparisons is

also crucial in this area. 16As a result, the study of
DPs has become more critical in resolving these

challenges. 15,17 A DP is a multi-nutrient variable

with a more significant impact on illness risk than

any single nutrient. 16,17Fast-food consumption has

risen dramatically in the United States during the

last three decades. The effect of fast food on the risk
of obesity and type 2 diabetes, on the other hand,

has gotten little attention. Over 15 years in the United

States, we wanted to see if there was a link between

reported fast-food habits and changes in body weight

and insulin resistance. Obesity, which affects 37.7%

of people in the United States (US), as well as chronic

disorders (such as type 2 diabetes, cancer, and
cardiovascular disease), is attributable, at least in

part, to the overconsumption of low-nutrition

food.12There has been a movement toward higher

consumption of out-of-home foods and beverages,

which often consist of energy-dense, nutrient-poor

foods with inferior overall nutritional quality, such
as less fiber, more total and saturated fat, and

sugar.13 Indeed, according to time-use data, calorie

consumption from household food sources decreased

by 24% from 1965 to 2008, with the majority of the

decrease occurring until 1996. 14. According to Powell

et al., 36% of American adults ate fast food in 2007�
2008, resulting in a daily caloric intake of 877

calories.15 In a longitudinal study of young adults,

Pereira et al. (2005) discovered that eating fast food

more frequently (> 2 times per week) was linked to

increased body weight and insulin resistance.18

Evidence suggests that excessive fast-food intake and
dining out in full-service restaurants can have

negative health consequences.15-18

Methods:

The research was conducted on 350 type 2 diabetic

patients and 350 normal healthy controls of both
genders. These T2DM patients were selected from

the outpatient departments of BIRDEM, Hospital,

Dhaka. The type 2 diabetic patients were defined

based on fasting blood glucose (FBSG) and 75 g oral

glucose tolerance test (OGTT). Three hundred and

fifty normal healthy participants with a negative

history of diabetes or other chronic illness were

recruited as control. Controls were selected from

workers of BIRDEM and employees of the residential

hall campus of Dhaka University. The type 2 diabetic

subjects were matched by age and sex with the

control subjects. The sociodemographic, clinical, and

biochemical data, including gender, age, area of

residence, systolic blood pressure (SBP), diastolic

blood pressure (DBP), body mass index (BMI), Lipid

Accumulation Product (LAP), waist and hip ratio

(WHR), fasting blood glucose (FBG), 2 hours after

breakfast blood glucose (ABF), HBA1C, and duration

of diabetes, exercise history, hypertension, drug

history, smoking history and fast food taking history/

week were collected from the people who participated
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in the study, during the time of whole blood

collection. According to the WHO guidelines,

anthropometric parameters such as weight, height,

and waist and hip circumference were measured for
each subject using standard methods.19

T2DM subjects, age 30-60 years, and duration of

diabetes (2-10) years were considered as case, and

non-diabetic healthy volunteers, age 30-60 years,

were considered control, respectively. Exclusion

criteria of both patient and control: Evidence of any

kind of acute infection and any other systemic

disorder, Evidence of hepatic dysfunction:  ALT (SGPT)

or AST (SGOT) >100 units, Evidence of renal

dysfunction: S creatinine> 1.7mg/dl, Presence of

malabsorption syndrome, presence of autoimmune

disease, pregnant women and cancer.

A meter scale measured height and weight using a

calibrated weight machine following the standard

procedure. Body Mass Indexes (BMI) of the subjects

were calculated using the following formula like BMI=

(Weight (kg))/(Height /(m)2

Waist Measurement was done horizontally at the

narrowest point between the lower end of the rib cage

and the iliac crest in centimeters. Hip Circumference

was measured at the greatest horizontal

circumference below the iliac crest at the level of the

greater trochanter in centimeters using a standard

measuring tape. The Waist Hip Ratio was calculated

using the standard formula.20

Fast food taking habit per week was taken from the

study subjects.Blood was drawn by venipuncture

under the overnight fasting condition (10 to12 hours)

and after 2 hours after breakfast. After 30 minutes,

samples were centrifuged at 3000 rpm for 10 minutes

to produce serum. The serum was preserved in the

freezer ((-20 0Cto � 80 0C) for biochemical analysis.

Five-milliliter blood samples were stored. The glucose

oxidase method was used to measure the serum

glucose level. Serum total cholesterol (TC), triglyceride

(TG), and HDL-C were measured using cholesterol

oxidase assay, glycerophosphate oxidase assay, and

cholesterol oxidase assay, respectively. To calculate

serum LDL-C, Friede-wald�s equation was

used.20Fasting serum insulin levels were determined

using the ELISA method (Linco Research Inc., USA).

We employed homeostatic model assessment (HOMA)

to measure b-cell functional deficiency (HOMA B%),

insulin sensitivity (HOMA S%), and insulin

resistance (HOMA IR) based on fasting serum glucose

and fasting serum insulin level. HOMA IR and HOMA

B% were obtained using the following formulas.21 (a)

HOMA-IR ¼ Glucose x Insulin/22.5 (b) HOMA-B %

¼ 20 x Insulin/Glucose-3.5, if the glucose in molar

units (mmol/L).LAP was calculated as [waist

circumference (cm)�65] × [triglycerides (mmol/L)] in

men, and [waist circumference (cm)�58] × [triglycerides

(mmol/L)] in women.21,22

The data were expressed as mean ± SD (Standard

deviation). The statistical significance of differences

between the values was assessed by univariate and

multiple regression analysis, and one-way ANOVA

was carried out using Statistical Package for Social

Science (SPSS) version 22. At the same time, a t-test

was performed to analyze the relationship between

lipid profile and type 2 diabetes. Statistical analysis

was also performed using Graph Pad Prism version-6

software. The odds ratios (OR) were used to measure

relative risk at 95% confidence intervals. Fisher�s

exact test was performed to analyze the association

of respective gene polymorphisms with type 2

diabetes. The p-value of <0.05 was considered

statistically significant.

Results:

In Table 1 Biochemical parameters of the glycemic,

insulinemic, and lipidemic status were shown.FBG,

ABF, and HbA1c% levelsof the T2DM group were

significantly(p <0.001) higher than the control groupto

determine glycemic status. The fasting serum insulin

level of the T2DM group was significantly (p <0.001)

higher than the control. On the other hand, the

HOMA B% (101.34±26.12vs 309.12±47.23; p<0.001);

HOMA-IR( 3.39±2.65 vs 9.19±7.62; p<0.001), and

secretory HOMA (357.04±101.42 vs 103.01±102.79;

p<0.001) were significantly lower in the diabetic group

compared to control; whereas insulin was significantly

higher (16.03±10.79 vs 23.22±15.73 ; p<0.001) in the

T2DM group compared to control. The TG level was

significantly (p<0.001) higherin the diabetic group than

that of the control, while the totalcholesterol and

LDL-C level of the control and T2DM groupswerenot

statistically significant. The HDL-C level was

significantly (p<0.001) lower in the T2DM group

compared to the control as well as LAP wassignificantly

(p<0.001) higher in the T2DM groupthan the control

group.
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Table I

Biochemical (Glycemic and Insulinemic) and (Lipidemic) Characteristics of the Study Population

Variables                                         Study subjects (n=700)
Control (n=350) T2DM (n=350)

FBG (mmol/L) 4.82±1.21 8.77±3.00**
ABF (mmol/L) 6.93±1.21 12.13±4.05**
Fasting Insulin (ìU/L) 16.03±10.79 23.22±15.73**
HbA1c (%) 5.23±0.74 7.26±1.76**
HOMA IR 3.39±2.65 9.19±7.62**
HOMA-B% 309.12±47.23 101.34±26.12**
Secr HOMA 357.04±101.42 103.01±102.79**
Triglycerides (mg/dL) 142.57±87.28 189.45±106.31**
Total Cholesterol (mg/dl) 180.00±40.49 184.92±42.86
HDL- Cholesterol (mg/dL) 45.69±17.14 38.20±7.34**
LDL- Cholesterol (mg/dL) 105.38±79.31 113.42±42.03
LAP 3764±160 4813±186**

Values were presented as Mean ±SD; FBG: Fasting blood glucose; ABF: 2 hours after breakfast; HOMA B%= Beta Cell
Function; HOMA-IR: Homeostasis Model of Assessment Insulin Resistance; Secretory HOMA: Secretory Homeostasis
Model of Assessment; HDL= High-Density Lipoproteins and LDL= Low-Density Lipoproteins.

TC= Total Cholesterol; LAP: Lipid accumulation product index; SBP: systolic blood pressure; DBP: Diastolic blood
pressure;p-value was obtained from individual sample t-test, **p<0.001; level of significance was set to p<0.05

Table II showed the correlation of LAP with anthropometric and clinical parametersand showed that LAP was
significantly correlated with BMI, waist-hip ratio (WHR), SBP, and DBP in T2DM patients but in control, LAP
wassignificantly correlated with BMI & WHR.

Table II

Correlation of LAP with anthropometric and clinical parameters in the study population

Parameter                                  T2DM (n=350)                              Control (n=350)

r-value P value r-value p-value

BMI 0.399** 0.000 0.152** 0.004
WHR 0.344** 0.000 0.120* 0.03
SBP 0.202** 0.000 0.057 0.288
DBP 0.207*** 0.000 -0.038 0.474

Table III showed the Correlation of LAP with glycemic parameters in the study population.LAP had a positive
(p<0.001) correlationwith FBS, ABF, HBA1C, Insulin, HOMA-IR, and Secret-HOMA in diabetic patients.

Table III

Correlation of LAP with glycemic parameters in the study population

Parameter                                Control (n=350)                                T2DM (n=350)

r-value P value r-value p-value

FBS 0.176** 0.001 0.167** 0.002

ABF 0.112 0.036 0.107* 0.04
HBA1C 0.103 0.05 0.113* 0.03
Insulin 0.091 0.089 0.209** 0.000
HOMA-IR 0.161** 0.003 0.239** 0.000
HOMAB% 0.022 0.688 -0.016 0.763
Secret-HOMA 0.022 0.688 0.993 0.000

LAP had a positive (p<0.001) correlation withTAG and VAI in diabetic patients shown in Table 4.
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Figure 2 showed a comparative box plot diagram
between the case and control groups and showed that
the mean LAP value was significantly higher in the
T2DM patients than in the control group.

Table IV

Correlation of LAP with Lipidemic parameter in the study population

Parameter                                  Control (n=350)                              T2DM (n=350)

r-value P value r-value p-value

TAG 0.807** 0.000 0.188** 0.000

Cholesterol 0.029 0.593 0.082 0.127

HDL-C -0.162** 0.002 -0.022 0.688

LDL-C -0.011 0.835 0.037 0.488

VAI 0.741** 0.000 0.385** 0.000

Table V showed the multiple comparisons of LAP with fast food-taking habits in the study population.  A pie
chart represented that the Fastfood-takingpopulationhad significantly higher LAP than other groups.

Fig.-1: Represents the food habit of the study population.

Fig.-2: Comparative box plot diagram between the case

and control group
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Fig 3: Association of LAP with LDL cholesterol in the
study population

Table V

Multiple comparisons of LAP with fast food taking

habits in the study population

Fast food- Number of Mean P-
taking habit subjects LAP±SD value

 (n=700)

Yes 297 4038±168 0.020

No 216 3722±253 0.118

Occasional 187 3288±240 0.589
Figure 1 Represents the food habit of the
studypopulation.

 

r = +0.265,  p = 0.063

.00 .50 1.00 1.50
IMT (mm)

A
g

e
 (

y
e

a
rs

)

100.00

80.00

60.00

40.00

20.00

2.00 2.50

R2 Linear = 0.070

Figure 3 showed that LDL-C was significantly
associated with LAP value in the study population,
where the r square value was 2.82
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Discussion:

We discovered that LAP was significantly higher in
T2DM participants than in controls. In contrast to
our findings, a prospective investigation found no link
between LAP and fast food consumption in the study
individuals.23 However, one cross-sectional
investigation found a link between fast food
consumption and LAP among overweight young
individuals aged 17 to 35 24 . An Iranian study found
that boosting MUFA by reducing total protein or PUFA
in isoenergetic diets was related with a lower visceral
adiposity index and alterations in lipid accumulation
products.25 The concept that MUFAs are good fatty
acids stems from studies on the effects of olive oil,
however additional research indicates that MUFA
intake from animal sources has distinct
consequences.26 In contrast to our findings, other
observational studies did not detect a significant
association among fast food intake and LAP 27,28;
nonetheless, it has been claimed that replacing carbs
with total protein was positively linked with VAI in
women only29.  A recent Iranian study found that
larger dietary amounts of protein and animal-derived
MUFA were positively linked with VAI; additionally,
in an isoenergetic diet, replacing carbs, MUFAs, and
PUFAs with protein was positively associated with 3-
year improvements in VAI30,31. In another prospective
trial, total protein intake was not linked with 5-year
percent change in VAT in 1114 black and Hispanic
overweight people. 30,31According to one study, LAP
and VAI were markers of insulin resistance and
metabolic abnormalities in young women with the
polycystic ovarian syndrome. A recent meta-analysis
looked at how saturated fat, polyunsaturated fat,
monounsaturated fat, and carbohydrates affected
glucose-insulin homeostasis.32,33Only caloric intake
substitution with PUFA was linked to decreased
fasting glucose, lower HbA1c, enhanced HOMA-IR,
and increased insulin secretion capacity Moreover,
when PUFA replaced MUFA, insulin secretion
capability improved. PUFA was seen in studies to
reduce oxidative stress, hepatic lipid synthesis and
steatosis, pancreatic lipotoxicity, and insulin
resistance.34 In addition, MUFA ingestion had no
effect on fasting glucose when compared to other
macronutrients. Nonetheless, it was observed to
lower HbA1c and improve HOMA-IR when compared
to carbohydrate or SFA.34,35 This research has
significant drawbacks. First, despite being nationally
representative, the results of this cross-sectional
study cannot indicate a causal association between
DPs and VAT. Second, while our study incorporated
recognized possible confounding variables that can

influence obesity, such as environmental and genetic
factors, residual confounding variables may still
remain. Furthermore, we lacked data on VAT direct
measurement for validation. This study has a number
of advantages. Because we used a large sample drawn
at random from the general population, the results
from nationally representative samples can be
extended to the general population. Finally, LAP was
found to be substantially linked with insulin
resistance and metabolic syndrome in T2 diabetes
participants. The study group with a favorable fast
food eating pattern had significantly higher LAP.

Conclusion:

LAP was significantly correlated with insulin
resistance and metabolic syndrome in T2 diabetic
subjects. The favorable, fast food-eating habit-
containing study group had considerably greater LAP.
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Abstract:

Background: Oesophageal varix is one of the major complications of liver cirrhosis. Repeated

endoscopic examinations are unpleasant for patients and also have cost impact. The aim of the

study was to determine the predictive value of liver right lobe diameter to serum albumin ratio, a

non-invasive parameter for the prediction of esophageal varices. Methods: A Cross-sectional

observational study was carried out on cirrhotic patients in Gastroenterology department, Dhaka

Medical College Hospital, Dhaka. Patients were subjected to complete blood picture, liver functions,

viral markers; abdominal ultrasonography, upper gastrointestinal endoscopy and calculation of

the Liver right lobe diameter to serum albumin ratio were done. Statistical analysis was done

using SPSS software version 23. Results: A total number of 80 patients were included. Age of

the patient (mean ± SD) was 47.00±14.53 years, while 57(71%) were men. Regarding etiology,

40(50%) patients had HBV and 10(12.5%) in HCV. Child-Turcotte-Pugh grades showed 54(67.5%)

had CTP grade B, followed by 23(28.7%) grade A. Esophageal varices were observed in 65(81%)

of the patients. The mean liver right lobe diameter to albumin ratio was 4.5±0.57 in patients

having oesophageal varices and 3.9±0.27 in patients without oesophageal varices which was

statistically significant (p values 0.01). The best cut off value of liver right lobe diameter to serum

albumin was determined at the highest point of Youden index, which was 4.16. With this cut off

value, sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) and

accuracy was 73.8 %, 60.6 %, 88.8 %, 34.6% and 71.2% respectively. Conclusion: This ratio is a

useful noninvasive predictor for the presence of oesophageal varices but cannot be advocated

clinically due to low sensitivity and specificity. It may serve for selection of patient who need

urgent endoscopy and helps when endoscopy facilities are limited or contraindicated or restricted

like Covid-19 pandemic situation.

Keywords: Liver cirrhosis, Oesophageal varices, Serum albumin, Liver Right lobe diameter to

serum albumin ratio.
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Introduction:

Cirrhosis of liver is a major health problem. It is
characterized by fibrosis of the liver parenchyma and
evidence of regenerative activity, resulting in portal
hypertension.1Global prevalence of cirrhosis of liver
ranges from 4.5% to 9.5% of general population.2In
Bangladesh, the incidence of cirrhosis of liver is
increasing day by day. In 1981, the incidence was
found 2.6% of admitted patients in Dhaka.3

Cirrhosis of liver has a wide range of complications.
Esophageal varix is one of the most common
complications with a prevalence of 40% to 80%.4

Among cirrhotic patients, the yearly rate of
development of new varices is about 5�10% and yearly
progression from small to large varices occur in 10%
to 20%. All the cirrhotic patients should be screened
for the presence of varices at the time of initial
diagnosis. Follow-up endoscopy should be performed
at 2-3 years intervals in compensated patients with
no varices and at 1-2 years intervals in compensated
patients with small varices (Garcia-Tsao et al.,
2010).5Therefore, the sensitivity and specificity of
numerous non-invasive parameters have been
investigated for assessment of presence of
esophageal varices.

There are various types of noninvasive test including
platelet count, AST Platelet ratio index (APRI),
Fibroindex (based on platelet count, AST and GGT),
Fibrosis-4 (based on Age, AST, Platelet count and
ALT).Most of them have less sensitivity and
specificity to predict the presence of varices, for
example, APRI (AST Platelet ratio index) has
sensitivity-76%, specificity 72%, Platelet count spleen
diameter ratio- sensitivity-85%, specificity-54%, etc.

Ultrasonography is  a noninvasive, widely available
investigation and routinely done for diagnosis of
cirrhosis.Ultrasonogram can evaluate the liver
morphology including liver size and surface, the
coarseness of the parenchyma, portal vein diameter,
direction of blood flow, collateral circulation,
thrombosis, and the presence of other signs of portal
hypertension.6,7 Measurement of serum albumin is
also a routine and noninvasive test. Hypoalbu-
minemia is a good non-endoscopic marker for the
presence of esophageal varices.8

Endoscopy is a gold standard investigation for
diagnosis of Esophageal Varices. It is an invasive
procedure with procedural discomfort, for this reason
many patients try to avoid this. Moreover, a variable
proportion of cirrhotic patient does not develop varies.
So, there is a particular need for a noninvasive
predictor for the presence of varices to ease the
medical, social and economic burden of the

disease.Non-invasive predictors based on routine test
can reduce the load and help to diagnosis of
oesophageal varices alternatively.

Ultrasonogram of liver and measurement of serum
albumin are routinely done in evaluation of cirrhotic
patient. There are few published studies in abroad
on the liver right lobe diameter to serum albumin
ratio and found it as a good noninvasive predictor for
varices.Alempijevic Tamara et al. (2007) from Serbia
first conducted a study on liver right lobe diameter to
albumin ratio: a new non-invasive parameter for
prediction of oesophageal varices in patients with liver
cirrhosis and with the cut off value of their ratio 4.42.
They found the sensitivity and specificity of prediction
of varices are 83.1% and 73.9% respectively.9Sanjay
Raj et al. (2015) from India and Akram et al. (2018)
from Pakistan also found a positive corelation between
this ratio and grade of oesophageal varices.10,11There
is no such type of published article in our country.So,
this study was conducted to explore the noninvasive,
easily available,routine test-based ratio in prediction
of presence of varix in patients with liver cirrhosis.
The aim of the study was to determine the role of
liver right lobe diameter to serum albumin ratio in
prediction of presence of esophageal varices among
patients with cirrhosis of liver.

Methods:

This was a cross sectional observational study,
conducted in Gastroenterology department of Dhaka
Medical College Hospital, Bangladesh, during the
period of June 2019 to February 2020.A total number
of 80 adult patients, irrespective of sex, who were
recently diagnosed case of liver cirrhosis, based on
history, physical examination, liver biochemistry and
ultrasonogram, were the target population and who
fulfilled the inclusion, and exclusion criteria and gave
consent were considered as study population.
Purposive sampling technique has been applied.
Patients with history of variceal bleeding, history of
endoscopic band ligation or variceal sclerosis and
having ultrasonographic evidence of hepatic focal
lesion or portal vein thrombosis or hepatic vein
outflow obstruction were excluded from this study.

General and clinical examination parameters were
collected. Further routine laboratory investigations
including complete blood tests, HBsAg, anti-HCV,
serum bilirubin, asparate aminotransferases (AST),
alanine aminotransferases (ALT), and serum
albumin, Prothrombin time (PT), and International
normalized ratio (INR) were also collected. All studied
subjects underwent ultrasonogram of abdomen by
confined experienced sonologist. While patient lying
in a supine position, a curvilinear probe of a high-
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resolution real-time scanner was placed sub-costally
in the right mid-clavicular line in a sagittal plane.
The cranio-caudal right lobe diameter at mid-clavicular
line was measured from the diaphragm to the liver
edge. This measurement was taken for three times
in the same sitting and the mean value was recorded.
Experienced endoscopist had performed the upper GI
endoscopy and used the Modified Paquet classification
for grading of esophageal varices.12 Laboratory test
and ultrasonographic and endoscopic examinations
had been performed within the same week of
enrollment.

Data were collected in a pre-designed data collection
sheet. All the collected data were analyzed and
correlated. Statistical analysis had been performed
by using the Statistical Package for Social Sciences
(SPSS, version 23.0). Basic descriptive statistics
included means, standard deviations, ranges and
percentages. Associations among predictors with or
without varices were done by unpair t-test.
Differences were considered statistically significant
if the two-tailed P value was less than 0.05.
Sensitivity and specificity of the ratio of liver right
lobe diameter to albumin, for the presence of varices
were calculated by using ROC curve. The best cut off
value was determined at the highest point of Youden
index (sensitivity + specificity - 1).

Results:

Table I

Demographic profile of study population (n=80)

Variables n (%)

Age Range (years) 18-82 (years)
Mean ± SD 47.00 ±14.53

Sex Male 57 (71.3 %)

Female 23 (28.7%)

Oesophageal varices Yes 65(81.2%)

No 15(18.8%)

Etiology HBV 40(50%)

HCV 10(12.5%)

Others 30(37.5%)

Child Pugh grade A 23(28.7%)

B 54(67.5%)

C 03(3.8%)

Table I shows, mean age 47 years, 57(71%) patients
were male, 65(81%) had oesophageal varices, HBV and
HCV were 40(50%) and 10(12%) respectively, 54(67.5%)
had CTP grade B, followed by 23(28.7%) grade A.

Table II

Liver right lobe diameter, serum albumin and their ratio among the study population (n=80).

Variables Oesophageal varices Oesophageal varices p value

present (n=65), absent (n=15),

Mean ± SD Mean ± SD

Liver Right lobe Diameter (cm) 12.4± 1.40 12.1± 1.47 0.51

Serum Albumin (gm/dl) 2.8± 0.23 3.1± 0.43 0.02*

Liver Right liver Diameter to albumin ratio 4.5± 0.57 3.9± 2.7 0.01*

* Significant, P value reached from unpaired t-test

The mean liver right lobe diameter was 12.4±1.40

cm in patients having oesophageal varices and

12.1±1.47 cm in patients without oesophageal

varices which was not significant. The mean serum

albumin was 2.8±0.23 g/dl in patients having

oesophageal varices and 3.1±0.43 g/dl in patients

without oesophageal varices which was statistically

significant. The mean liver right lobe diameter to

albumin ratio was 4.5±0.57 in patients having

oesophageal varices and 3.9±2.7 in patients without

oesophageal varices which was also statistically

significant.
Figure 1: Distribution of different grade of varices among

study population (n=65).
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Fig.-2: Correlation between liver right lobe diameter to

serum albumin ratio and grade of varices
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Scatter diagram showing positive significant
spearman�s rank correlation (r=0.57; p=0.001) between
liver right lobe diameter to serum albumin ratio and
grade of varices.

Fig.-3: ROC curve for sensitivity and specificity of liver

right lobe diameter and albumin ratio for prediction of Varices.
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Receiver-operator characteristic (ROC) curve was
constructed by using liver right lobe diameter to
serum albumin and the presence of oesophageal
varices. The area under the receiver-operator
characteristic (ROC) curves was 0.699. The best cut
off value of liver right lobe diameter to serum albumin
was determined at the highest point of Youden index,
which was found 4.16.

Table III

Performance of liver right lobe diameter to serum albumin ratio at cut off value of 4.16 for diagnosis of presence of

varices considering endoscopy as Gold standard.

Ratio                                              Gold standard (Endoscopy) Total

Endoscopy OV+ Endoscopy OV-

e�4.16 48     (TP) 6       (FP) 54

<4.16 17     (FN) 9       (TN) 26

Total 65 15 80

Sensitivity = TP/ (TP+FN) x 100 = (48/65) x 100 = 73.8%

Specificity = TN/ (FP+TN) x 100 = (9/15) x100 = 60.6%

Positive Predictive value = TP/ (TP+FP) x100 = (48/54) x100 = 88.8%

Negative Predictive value = TN/ (FN+TN) x 100 = (9/26) x100 = 34.6%

Accuracy = (TP+ TN) x 100 / Population = (57/80) x100 = 71.2%

Discussion:

In this study, a total 80 participants were enrolled.
The mean age of the enrolled patients was 47.00±14.53
years with the age ranged from 18 to 82 years. In a
study by S. Esmat et al., (2012) in Egypt, reported the
mean age 49.23±7.99 years and age ranged from 20 to
70 years which are consistent with our study.13

Among the study population, 57(71%) patients were
male and 23(29%) in female, 65(81%) patients of this
study had oesophageal varices. Sanjay Raj et al.,

(2015) in India found (88%) male and (12%) were
female in their study. They also found approximately
90% patient having oesophageal varices. So, the
reports of our study are near about similar with this
Indian study.10

Among the study population having oesophageal
varice,27(33.8%) patients had grade III oesophageal
varices followed by 22(27.5%) in grade II, 16(20%) in
grade I oesophageal varix, 15 (19%) in no varix.
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Elshazly Abd ElhadySheta et al., (2016) in Egypt
reported a study where they enrolled 100 cirrhotic
patients, among them, 32 were found to have grade
III oesophageal varices, 15 patients were found to
have grade II, 10 patients were found to have grade I
and 43 patients had no varices. The Patterns of grade
of oesophageal varices in enrolled patients are
consistent with our study.14

Regarding etiology, 40(50%) patients had HBV followed
by 30(37.5%) in others and 10(12.5%) in HCV. Mamun-
Al-Mahtab et al., (2015) from Bangladesh published
an original article where they reported HBV is the
leading cause of CLD in the country. They found HBV
attributed to 61.15% cases of cirrhosis of liver in this
country. They also reported as HCV was the second
commonest cause of CLD responsible for 4.1% in
Sylhet and 5% in Barisal divisions,
respectively.15Akbar SMF et al., (1997) in Bangladesh
who found more than 5% prevalence of HCV in
apparently healthy Bangladeshis.16 So, our etiology
of cirrhosis is consistent with the previous report
from Bangladesh.

In this study, it is found that mean liver right lobe
diameter was 12.4±1.40 cm in patients having
oesophageal varices and 12.1±1.47 cm in patients
without oesophageal varices which was not
statistically significant. The mean serum albumin was
2.8±0.23 g/dl in patients having oesophageal varices
and 3.1±0.43 g/dl in patients without oesophageal
varices which was statistically significant. The mean
liver right lobe diameter to albumin ratio was 4.5±0.57
in patients having oesophageal varices and 3.9±0.27
in patients without oesophageal varices which was
also statistically significant.Sanjay Raj, et al, in India
published a similar article where they found that right
liver lobe diameter was 12.85±2.34 cm in patients�
group having oesophageal varices and 11.20±2.20 cm
in patients� group having no oesophageal varices which
was not statistically significant. Serum albumin was
2.61±0.61 g/dl in patients� group having oesophageal
varices and 2.68±0.29 g/dl in patients� group having
no oesophageal varices which was statistically
significant. Right liver lobe diameter/albumin ratio
was 5.06±1.02 in patients having oesophageal varices
and 4.17±0.72 in patients having no oesophageal
varices which was also statistically significant. So,
the reports of our study are consistent with this Indian
study.10

Receiver-operator characteristic (ROC) curve was
constructed by using liver right lobe diameter to
serum albumin and the presence of oesophageal
varices. The area under the curves was 0.699. The
best cut off value of liver right lobe diameter to serum

albumin was determined at the highest point of
Youden index, which was found 4.16. With this cut
off value, sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV) and
Accuracy was 73.8 %, 60.6 %, 88.8 %, 34.6% and 71.2%
respectively.Alempijevic T., et al. (2007) concluded for
the first time that the liver right lobe diameter to
albumin ratio can be used as a noninvasive predictor
of oesophageal varices. In that study, at a cut-off
value of 4.42, the sensitivity was 83.1%, and the
specificity was 73.9%.9Mohamed Salem et al. (2018)
from Egypt conducted a similar study where they
found the best cut off value of the ratio > 4.1, area
under the curve = 0.7, with sensitivity of 62 %,
specificity of 73.3 %, positive predictive value of 73.9
% and negative predictive value of 59.4 %.17 So, the
reports of this study are consistent with the Egyptian
study.

Conclusion:

In this study, the best cut off value of the ratio was
4.16, sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and accuracy
were 73.8%, 60.6%, 88.8%, 34.6% and 71.2%
respectively. This ratio can be a useful non-invasive
predictor for the presence of oesophageal varices in
cirrhotic patients at initial stage. It cannot be
advocated clinically due to low sensitivity and
specificity.This routine test-based ratio may serve
for the purpose of selection of patient who need urgent
endoscopy and help the physicians where or when
endoscopy facilities are limited or contraindicated or
restricted like Covid-19 pandemic situation.
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Abstract

Background: Atherosclerotic risk factors frequently lead to ischemic stroke. The thickness of the

carotid intima-media thickness (CIMT) is a significant indicator for early atherosclerosis alterations.

The aim of the study is to evaluate the association between ischemic stroke patients and CIMT.

Methods: A total of 50 patients were recruited in this cross-sectional descriptive study which was

carried out in the Department of Neurology, BSMMU, from January 2015 to June 2016. All patients

of ischemic stroke were confirmed by history, examination and CT scan of head/MRI of brain.

Carotid ultrasound scan was done to detect intima-media thickness (IMT) of both sided carotid

bifurcation, common carotid and internal carotid artery and performed by a single sonographer at the

Department of Neurology, BSMMU. Results: This population has a total of 27 male and 23 female

with mean age 60.7± 13.6 years. Maximum patients (72%) were found to be above 50 year of age.

After risk factor stratification among the study population, HTN, dyslipidemia was the most followed

by positive family history, smoker, DM, IHD. Among study population 45 cases were anterior

circulation stroke and only 5 cases were posterior circulation stroke. Maximum mean IMT=1.2± 0.3,

minimum mean IMT=1.0±0.10 mm and least IMT was 0.7mm. (Normal CIMT value is < 0.8mm). The

mean IMT was higher at symptomatic side in comparison to the asymptomatic side. Higher IMT was

found mostly at the carotid bifurcation and higher IMT at one site was significantly correlated with

other sites (r= +0.435, p=0.002), there was also correlation between IMT and risk factor (r=+0.265,

p=0.063). Increased IMT was more marked in patients with risk factors in comparison to without

risk factor, like smoker & nonsmoker but not statistically significant (ORR=2.00, 95% CI 0.636-

6.286, p=0.233). Conclusion: The present Study found that extra-cranial carotid artery intima

media thickness (IMT) was higher than normal level in ischemic stroke patients. Higher CIMT was

found at symptomatic side in comparison to the asymptomatic side.
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Introduction:

Stroke is a focal central neurological deficit of vascular
cause. Up to half of all the strokes and TIA are due to
embolism from an atheromatous plaque at the origin
of internal carotid artery1.

Atherosclerosis is a diffuse generalized inflammatory
process mainly affecting the medium and large sized
arteries like carotid, coronary, renal & femoral
arteries. Intima media thickness of carotid artery-
CIMT correlates well the degree of atherosclerosis.



It is thought to be an indicator of atherosclerosis.
There are various methods for determining the degree
of atherosclerosis but high resolution B-mode
ultrasonography has emerged to be the most
convenient tool. The procedure is widely accepted,
non-invasive, safe, no long term or short term herm
to the patients2.

Atherosclerosis in major intracranial arteries leads
to changes ranging from minor wall thickening to
hemodynamically significant luminal stenosis and is
one of the most common causes of stroke worldwide
3. The CIMT is a marker generalized atherosclerosis,
and provides a noninvasive method for the risk
assessment of stroke 4. In the ARIC study (The
atherosclerosis risk in community) - increased CIMT
may be used as a predictive tool for predicting the
future ischemic stroke and as a monitoring tool in
lipid lowering medication 5, 6.

The aim of this study was to assess the relationship
between carotid IMT and ischemic stroke patients
who was already diagnosed by history, examination
and investigation.

Methods:

This cross-sectional descriptive study was carried out
in total of 50 patients in the Department of Neurology,
BSMMU, from January 2015 to June 2016. Ischaemic
Stroke was diagnosed on basis of clinical findings
and subsequent CT scan or MRI findings were taken
as study population. Patients with prior carotid
endarterectomy or angioplasty or stenting, and
hemorrhagic stroke, with ischemic stroke due to non-
atherogenic causes such as collagen diseases-
Systemic lupus erythematosus (SLE), Rheumatoid

arthritis (RA),  vasculitis, antiphospolipid antibody
syndrome, syphilitic arteritis, , endocarditis or valvular
heart disease were excluded.

Written consent was taken from all the patients after
informing the necessary information regarding the
research study. Ultrasound scans of the right and
left last distal centimeter of common carotid artery
and bifurcation and of first proximal centimeter of
internal carotid artery were examined7. CIMT
measurement was done by 7.5 MHz annular array
system by using B-mode imaging of carotid duplex
ultrasonography by a single sonographer. Detailed
history taking, clinical examination, routine blood
chemistry, ECG, carotid Doppler and CT/MRI of brain
were undertaken for patients. Then data were
collected in a pre-designed structured data collection
sheets from primary source starting from the clinical
history to laboratory investigations.

All collected data were checked and edited & expressed
as Mean +/ SD. After that, data processing and
statistical analysis were done by using SPSS
(statistical package for social sciences) version 22
software program. Qualitative data were analyzed by

Chi-square test & quantitative data were analyzed
by z- test. Values were considered significant if p<0.05
(95% CI- confidence interval). In the study group, the
correlation among CIMT level, age of the patient &
HbA1c level etc were made by the Pearson�s
correlation coefficient test in sub-group analysis.
Odds ratio was made to measure risk assessment of
ischemic stroke among sub-group like- smoker/
nonsmoker etc.

Operational definition:
Ischemic stroke: An ischemic stroke occurs when
blood clots or other particles block the blood vessels
to the brain. Fatty deposits called plaque can cause
blockages by building up in the blood vessels 8.

CIMT (Carotid intima media thickness):The thickness
of tunica media and intima. Normal CIMT is less than
0.8mm &>0.9mm is significant and almost certainly
is indicative of atherosclerosis 9.

B-mode imaging: Brightness mode imaging of duplex
ultrasonogram is used to detect anatomical status
of arterial wall whereas the Doppler mode is used to
detect hemodynamic status in lumen of artery such
as flow velocity and direction of flow. (Duplex= B-
mode+ Doppler mode) 9.

Plaque: The fibro-atheromatic lesion composed of lipid
deposits, collagen matrix and smooth muscle cells.
CIMT 1.1mm or more is called plaque. Several
characterstics of plaques are minimal (1.1-2mm),
moderate (2.1-4.0mm), severe (>4.0mm) and surface,
echogenicity, texture 9.

Results:

A total of 50 subjects of ischemic stroke were included
in this study. Their mean age was 60.7±13.6 years
(SD) and range was 24 to 95 years. Males (54%) were
sufferer than females (46%). The findings are shown
in Fig. 1 & Fig. 2.

Fig. 1: Bar diagram showing the age distribution of the

study subjects
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Fig.1 was showing that more than half (74%=
24+24+26) of the study population was within 4th to
7th decade.
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Fig. 2: Pie diagram showing the sex distribution of the

study subjects
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Fig.2 was showing, 54% were male and 46% were
female.

Table-I

Showing frequency & percentage of comorbidities

among patients

 Comorbidities Frequency Percentage (%)

Family history of stroke 25 50.0

DM 23 46.0

HTN 30 60.0

Smoker 24 48.0

Dyslipidemia 30 60.0

IHD 13 26.0

Table: 1 was showing, 60% of ischemic stroke patients
were having hypertension& dyslipidemia and this was
followed by positive family history, smoking, diabetes
& Ischemic heart disease (IHD).

Table-II

Values of maximum mean IMT in various sites (n=50)

Parameters Mean±SD No of Plaque Mini plaque (1.1-2.0 mm)

Maximum mean IMT (mm) 1.20±0.31

Rt. CCA 1.00±0.08 16 16

Lt. CCA 1.02±0.10 18 18

Rt. Bifurcation 1.12±0.22 28 27

Lt. Bifurcation 1.14±0.25 28 27

Lt.  ICA 1.18±1.13 16 16

Rt. ICA 1.00±0.10 14 14

Table: II was showing that higher IMT& more number
of plaques (28+28) were found at both carotid
Bifurcation,  internal carotid artery (ICA).

Table-III

Distribution of the study patients by plaque (n=50)

Plaque (>1.0mm) Frequency Percentage (%)

Present 40 80.0%
Mini plaque (1.1-2.0mm) 38
Moderate plaque (2.1-4) 2

Absent 10 20.0

Total 50 100.0

Table: III was showing, among 50 cases, 40 cases
were having plaque (38 minimal plaque and only 2
having moderate plaque) and 10 cases have no plaque
that means their maximum IMT was less than 1.1mm
to 0.7mm. (IMT was detected at common carotid
artery( CCA), bifurcation(BIF), ICA of both right side
and left side.). Here plaque was defined as >1.1 mm
thickness of IMT.

Table-IV

Distribution of plaque at the various sites of carotid

arteries.

Site of plaque Frequency Percentage (%)

Bifurcation 35 87.5

Both sides 21
Unilateral 14
CCA 25 62.5

Both site 9
Unilateral 16

ICA 20 50.0
Both site 10
Unilateral 10

CCA=Common carotid artery, ICA= Internal carotid artery

Table: IV  was showing  plaques are found in the
various sites of carotid arteries of both sides and
same side, indicating systemic nature of
atherosclerosis Number of plaque was mostly found
in the Bifurcation followed by CCA & ICA.
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As comparative analysis was done in more than two
groups, p value measured by ANOVA test. ns = not
significant.

Table: 5 was showing, anterior circulation stroke was
90% (45) and posterior circulation stroke was 10%(5).
Maximum mean IMT was higher the entire sub groups
which is not statistically significant (p>0.05) and
number of plaques mostly found in the patients with
posterior circulation stroke (PACS). PACS= partial
anterior circulation stroke, TACS= total anterior
circulation stroke, LACS= lacunar stroke, POCS=
Posterior circulation stroke.

This study found that vascular risk factors like age,
DM, systolic pressure were positively correlated with
higher IMT levels and HDL level is negatively
correlated. There were also positive correlations
among IMT levels of various sites in the same side
as well as both sides. Among the different sites in
the carotid bed, the highest associations observed
between the ipsilateral and contralateral CCA & BIF
& BIF & BIF.

Table-V

Relationship of carotid-IMT among stroke sub-types (n=50)

Type of stroke n                               Maximum mean IMT (mm) Plaque p value

Mean±SD Range

PACS 31(62.0%) 1.20±0.26 1.00 � 2.10 24 0.93ns

TACS 7(14.0%) 1.16±0.62 .00 �2.10 6

LACS 7(14.0%) 1.20±0.16 1.00 �1.40 6

POCS 5(10.0%) 1.28±0.23 1.00 �1.60 4

 

r = +0.265,  p = 0.063

.00 .50 1.00 1.50
IMT (mm)

A
g

e 
(y

ea
rs

)

100.00

80.00

60.00

40.00

20.00

2.00 2.50

R2 Linear = 0.070

Fig.3  was showing positive correlation between CIMT
and age among study subjects, though which is not
statistically significant. (r=+0.265, p>0.05)

Fig.-3: Scatter diagram showing correlation between age

and IMT.

r = +0.265,
p = 0.063

Pearson Correlation test were done, as both IMT and
age are quantitative variables.
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Fig.-4: Scatter diagram showing the correlation between

Rt. BIF and Rt. CCA

Pearson Correlation test were done

Fig. 4: was showing the positive correlation between
Rt. BIF and Rt. CCA among study subjects which was
statistically significant (P=0.002)
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Fig. 5: Scatter diagram showing the positive correlation
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Pearson Correlation test were done

Fig. 5 was showing the positive correlation between
Lt. BIF and Lt. CCA among study subjects which was
statistically significant. (p=0.032)
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Discussion:

In this study it was found that the mean age of
ischemic stroke patients was 60.7+_13.6 year. Most
of the cases belonged to 5th to 7th decade. Minimum
age was 24 and maximum 95 years. This study showed
that male patient were 54% and female were 46%.
Stroke is a male predominant disease as shown in
different studies10.

The study showed that, out of all patients, 48% were
smoker, 52% were nonsmoker, a case control study10

In our study found that 55% of ischemic stroke
patients were smoker but in control group only 33%
were smoker and 46% were diabetic and 60% were
hypertensive. In the previous  analysis of risk factors
of hypertension11 was reported in 52.11% and 60% of
patients were dyslipidemic and showed that total
cholesterol, LDL, HDL, TG were 201.4±31.22,
154.2±32, 36.1±7.51, 260± 39.73 (mg/dl) respectively.
In a past  study found that  total cholesterol, LDL,
HDL, TG were 201.4±31.22, 114.2±36.1±7.51,
219.2±39.73 (mg/dl) respectively. Family history of
stroke was 50% of study population. In similar studies
showed that the patient with ischemic stroke had a
family history of ischemic stroke was 23%, and 20.4%
respectively12,13.

Total 13 (26%) cases of ischemic stroke out of 50
subjects had ischemic heart disease (IHD) in this
study. In a past study showed that 10% of patients
had ischemic stroke with coronary events14, 15. In
this study, among 50 cases, 38 cases had minimal
plaque& 2 cases had moderate plaque and the
remaining 10 cases having no plaque that means,
their IMT were below 1.1mm. In a previous study
study found IMT was increased in 85% cases and
15% had normal IMT that is below 0.8mm15. Carotid
ultrasound was done in all 3 segments of both sided
carotid arteries and found increased IMT in ipsilateral
and contralateral segments indicating that
atherosclerosis is wide spread or systemic in nature.

In a past study showed IMT of CCA (common carotid
artery) associated with IMT of ICA (internal carotid
artery). They found that among the different sites in
the carotid bed, the highest association was observed
between contralateral CCA sites and between the
adjacent ipsilateral bifurcation and ICA sites11. They
also provide population based in vivo evidence that
with increasing IMT at one site in the carotid bed
there is an increase in the average (mean or median)
IMT at other sites, supporting the systemic nature
of atherosclerosis. In our study, we also found
increased IMT at ipsilateral site in the carotid bed in
comparison to contralateral site. Increased left
bifurcation IMT was positively correlated with IMT of
left common carotid artery. (r=+0.374, p=0.007).

Plaques (> 1.1mm IMT) were found in 80% of the study
population at various sites of carotid arteries, mostly
found in the bifurcations of carotid artery in both
sides.In a past study  found that mostly in the right
ICA (33%), right bifurcation (18%), right CCA (15%)16.
Another   study suggest that presence of plaque but
not IMT, is associated with high risk of disease11.

In the present study showed that 31 cases (62%) had
PACS, 7 (14%) TACS, 7 (14%) LACS, 5 (10%) POCS,
which was consistent with a similar study found
PACS 40%, LACS 28.75%, TACS 15% and POCS
10%16. On multivariate analysis by using ANOVA test,
mean IMT more markedly found in the LACS, PACS
AND POCS category which was not statistically
significant (P > 0.05), but a previous study  found
that mean IMT was more in POCS and TACS category6.
Plaque was associated with TACS category (P 0.000)
and in our study more plaque (24 out of 42) was
associated with PACS category (P > 0.05).

On Pearson correlation tests we found positive
relationship between Age& CIMT and among different
sites of carotid beds. The previous study  found that
positive association of CIMT with Systolic blood
pressure (SBP), HDL cholesterol17. A recent study
showed   age was significantly correlated with carotid
atherosclerosis in all groups whereas LDL, TG,
Smoking were also significantly correlated with
carotid atherosclerosis (P-0.000, 0.001, 0.007
respectively). Among different sites of carotid beds,
the highest correlation observed between the
ipsilateral and contralateral CCA & BIF, BIF & BIF,
indicating systemic nature of atherosclerosis and if
IMT of one site is increased, it was associated with
increased IMT of other sites or sides which was all
most similar with the previous study 11. On
qualitative data analysis, it was found that patients
with risk factors were more risky in developing
increased IMT (>1.1mm) than patients without risk
factors. In between diabetic and non-diabetic, the
OR was 2.00 (p>0.05, 95% CI was 0.636-6.286).

Of all risk factors investigated here like age,
hypertension, diabetes, dyslipidemia, smoking,
positive family history, male sex, ischemic heart
diseases were associated with increased CIMT.
Increased CIMT was associated with ischemic stroke
patients.

Conclusion:

The mean IMT was higher in all most every ischemic
stroke patients. Therefore, increased IMT or presence
of plaque on carotid duplex ultrasound may be a
predictor of ischaemic stroke. CIMT and Carotid
Duplex can be used as noninvasive predictive tool
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and predictive test for predicting stroke and thus way
it will be helpful in primary prevention of stroke.

Limitation of the study:

Although sample size was calculated statistically, this
was small in relation to the huge number of population
of our country. It was a single-center study done in
tertiary care hospital. Since our study was not a
prospective case-control study, we could not calculate
the hazard ratios for CIMT values.
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Abstract

Background: To evaluate Doppler study findings of Neck Vessels findings in ischemic stroke

patients with Diabetes Mellitus admitted in a tertiary hospital. Methods: This cross-sectional

descriptive study was carried on 96 diabetic subjects with ischemic stroke aged 40-87 years

admitted in the Department of Neurology, BIRDEM general Hospital, over a period of six months.

Results: The mean age was 63.45 years with standard deviation of mean (SD) ±19.65 years and

their age ranged from 40 to 87 years. Out of 96 subjects 64 (66.67%) were male and rest 32 (33.33%)

were female. Study subjects had hypertension (75%), Dyslipidemia (57.29%), history of smoking

(53.12%) and alcoholism (1.04%) as common risk factors of ischemic stroke. It was revealed that

mean fasting blood glucose (FBG), after meal blood glucose (AG) and HbA1C% level was 11.61

mmol/l, 16.53 mmol/l and 9.3% respectively. Mean ± SD total cholesterol level was 245±102.4 mg/

dl. Mean (± SD) triglyceride, HDL and LDL levels were 362 (±265) mg/dl, 35.83 (±13.72) mg/dl and

135 (±49.43) mg/dl respectively. It was observed that majority 85 (88.54%) of the subjects presented

with hemiplegia after acute stroke. Other common clinical presentations were aphasia 64 (66.67%),

headache 33 (34.37%), convulsion 20 (20.83%), vomiting 12(12.50%) and cranial nerve palsy 15

(15.62%). Atherosclerotic change (60.41%) in the arterial wall was most common finding in doppler

study among the study subjects. Plaques were also found and most (29.17%) of the plaques was

homogenous. Calcified plaque was seen in 4.17% cases. Complete occlusion of internal carotid

arterial flow was found on both right (2.08%) and left (3.12%) sides. 3.12% subjects were

hemodynamically normal on Doppler study. Conclusion: The majority of the Diabetic subjects with

ischemic stroke had atherosclerotic change in carotid arterial systems with presence of plaque in

this study.

Keywords: Carotid Doppler study, Ischemic stroke, Diabetes Mellitus

Received: 12.10.2022 Accepted:  12.12.2022

DOI: https://doi.org/10.3329/bjm.v34i1.63424

Citation: Tania Sultana T, Islam N, Rishad MM, Jahan AA, Rahman A, Chowdhury RS. Retrospective

Hospital Based Study of Carotid Doppler Findings in Acute Ischemic Stroke Patients with Diabetes

Mellitus in a Tertiary Care Hospital in Bangladesh.  Bangladesh J Medicine 2023; 34: 31-35.



Introduction:
 Early detection of patients who are at high risk for
cardiac events and strokes improves clinical and
preventive care1. In rural South Asia, type 2 diabetes
mellitus (T2DM) is considered to be the second most
frequent stroke risk factor.2 There is marked
geographical and ethnic variation in prevalence of
diabetes caused by urbanization and demographic and
epidemiological transitions that have rendered this
one of the major non-communicable diseases in South
Asia.2,3

Diabetes patients experience the highest rates of
morbidity and mortality from cardiovascular disease
(CVD), double the risk of heart attack or stroke, and
a higher prevalence of atherosclerosis than non-
diabetic patients. 4, 5Multiple measures have been
taken to lower this risk, including research into the
most effective ways to manage the condition and avoid
complications. If stroke is diagnosed early enough, it
can be prevented. Since it can measure the number
of plaques formed and gauge the degree of carotid
stenosis present, ultrasound imaging is crucial in
the early detection of carotid atherosclerotic disease.
The method uses real-time B-mode ultrasound along
with color and spectral Doppler-imaging techniques
to assess the extent of atherosclerotic changes and
echo patterns within the vessel and determine the
severity of carotid stenosis (Duplex ultrasound or
DUS)6. The method uses real-time B-mode
ultrasound along with color and spectral Doppler-
imaging techniques to assess the extent of
atherosclerotic changes and echo patterns within the
vessel and determine the severity of carotid stenosis
(Duplex ultrasound or DUS).

Another benefit of carotid DUS is that it is non-
invasive and therefore more acceptable to the patient.
Subjects with diabetes mellitus are more susceptible
to macro vascular disease manifesting as coronary
artery disease, stroke/cerebrovascular accident and
peripheral arterial disease compared to non-diabetic
subjects. It has also been determined that the
increased frequency of dyslipidemia, hyperglycemia,
obesity, hypertension and associated nephropathy
may contribute to accelerated atherogenesis in
diabetic subjects.7, 8

Ischaemic stroke is mostly due to thromboembolic
disease, secondary to atherosclerosis in the major
extra cranial arteries. carotid and aortic arch.1,4,

Cerebral infarction is a process which takes some
hours to completes, even enough through the patient�s
deficit may be maximal close to the onset of the
causative vascular occlusion, when homeostatic
mechanisms fail, the process of ischemia starts and

ultimately leads to infarction once blood flow falls
below the thresholds for maintenance of electrical
activity, neurological deficit appears.6 The incidence

of ischemic stroke in anterior circulation is about

70% whereas in posterior circulation it is about 5-

10%.7, 8 Among the anterior circulation the incidence

of ischemic strokes is significantly related to middle

cerebral artery and it is less than 3% due to occlusion
of the anterior cerebral artery.9 Duplex ultraso-

nography currently is the most accurate non-inva-

sive  primary  diagnostic  modality  available  for

assessment of the stenosis of carotid artery. Ultra-

sound is setting up its role in screening and determi-

nation  of  carotid  pathology  because  of  patient
comfort, less hazards, minimal effort and precision

in  distinguishing  carotid  atherosclerosis  and  is

routinely done .10 Our study aimed to evaluate the

atherosclerotic changes   of carotid arteries by doppler

study   in acute ischemic stroke patients with

diabetes mellitus

Methods:

This cross-sectional descriptive study was carried out

in total 96 adult diabetic patients aged 40-87 years

who were admitted in the Department of Neurology,

BIRDEM General Hospital, Dhaka. with acute
ischemic stroke between October 2013 to March 2014.

Stroke was diagnosed on basis of clinical findings

and subsequent CT scan or MRI findings. Written

consent was taken from all the patients after

informing the necessary information�s regarding the

research study. CT scan or MRI report was collected
from the patient after the scan. Doppler study of the

neck vessels was done subsequently. Demographic

information was prospectively recorded and

substantiated by means of inspection of medical

record. Information included was the subject�s age,

gender, medical history, clinical history of acute
stroke with diabetes, followed by conduction of the

study. Patients with hemorrhagic stroke, ICSOL,

acute stroke without diabetes or who were transferred

to other hospital before 48 hours from the time of

admission were excluded from this study.

Then data were collected in a pre-designed structured

data collection sheets from primary source starting
from the clinical history to laboratory investigations.

All the relevant collected data were compiled on a

master chart first. Then organized by using scientific

calculated and standard statistical formulas,

percentage was calculated to find out the proportion

of the findings. Further statistical analyses of the
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results were done by computer software device as

statistical packages for social science (SPSS Ver. 20).

The results were presented in tables, figures,
diagrams etc.

Results:

A total of 96 cases were included in the study out of

them 64 (66.67%) were male and rest 32 (33.33%)

were female. The mean age was 63.45 years with

standard deviation of mean (SD) ±19.65 years and

their age ranged from 40 to 87 years. Majority (38.58%)

of the respondents was found in the age group of 60-

69. About 8.33% subjects were found in 40-49 years

age group. Thirteen (14.56%) subjects belonged to 80

years and above age groups.

Beside Diabetes, the study subjects had many other

risk factors which are shown in Table I.

Table I

Risk factors of the study subjects

Risk factors Number Percentage

Hypertension 70 75.00

Dyslipidaemia 55 57.29

Smoking 51 53.12

Positive family history of IHD 14 14.58

Positive family history of stroke 10 10.41

Alcoholism 01 01.04

*Multiple responses were elicited.

Glycaemic status of the study subjects during
admission were documented which is presented in
Table II

Table II

Glycaemic status of the study subjects during

admission

Glycaemic status Mean±SD Maximum-

Minimum

FBG (mmol/l) 11.61±4.96 20.3-6.97

Post Prandial BG (mmol/l) 16.53±8.31 25.01-8.73

Hb A1C% 9.3±2.8 11.7-5.3

Lipid status of the study subject are shown in Table III

Table III

Lipidaemic status of the study subjects during

admission

Lipidaemic status Mean ± SD Maximum-

Minimum

Cholesterol (mg/dl) 245±102.4 375-120

Triglyceride (mg/dl) 362±265 814-100

HDL (mg/dl) 35.83±13.72 59-17

LDL (mg/dl) 135±49.43 314-74.9

Table IV showed the Doppler study findings among
the study subjects

Table IV

Doppler study findings of the study subjects

Doppler study findings Number Percentage

Normal study 03 03.12

Atherosclerotic changes 58 60.41

Plaque Homogenous 28 29.17

Heterogenous 10 10.41

Calcified  04 04.17

Complete occlusion of ICA

Right 02 02.08

Left 03 03.12

High grade stenosis (e�71%)

Right 06 06.25

Left 07 07.29

Moderate stenosis (51-70%)

Right 12 12.50

Left 13 13.54

Mild stenosis (40-50%)

Right 23 23.95

Left 19 19.79

No flow seen in vertebral artery

Right 04 04.17

Left 03 03.12

*Multiple responses were elicited.

Discussion:

Ischemic stroke is one of the major complications of
Diabetes Mellitus. Doppler Study of Neck Vessels is
considered as routine test for ischemic stroke workup
to see the atherosclerotic plaque of the carotid
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arteries as a  risk factor.The mean age in this study
was 63.45 years with standard deviation of mean (SD)
±19.65 years and their age ranged from 40 to 87 years.
Majority (38.58%) of the respondents was found in
the age group of 60-69. Out of which 64 (66.67%) were
male and rest 32 (33.33%) were female. These were
the common demographic findings in ischemic stroke
patient with diabetes.1, 3, 4, 11

Among preexisting risk factors, the study subjects
had hypertension (72%), Dyslipidemia (59%), history
of smoking (56%) and alcoholism (2%). Other risk
factor was positive family history of IHD & CVD which
prevailed as 12% & 13% respectively. 12, 13

The study subjects were diabetic and most of them
had dyslipidemia. So, mean fasting blood glucose
(FBG), after meal blood glucose (AG) and Hb A1C%
level was 11.61 mmol/l, 16.53mmol/l and 9.3%
respectively. Mean ± SD cholesterol level was
245±102.4 mg/dl. Mean (± SD) triglyceride, HDL and
LDL levels were 362 (±265) mg/dl, 35.83 (±13.72) mg/
dl and 135 (±49.43) mg/dl respectively.

In current study, the study subjects had hypertension
(75%), dyslipidemia (57.29%), history of smoking
(53.12%) and alcoholism (1.04%). Other risk factors
were positive family history of IHD and stroke which
prevailed as 14.58% and 10.41% respectively. In
similar previous study common risk factors of
ischemic stroke were hypertension, hyperlipidemia
and ischemic heart disease which is similar to our
study.14Another comparable study revealed risk
factors of developing ischemic stroke was
hypertension. Researchers also revealed Presence
of hypertension (p<0.01), systolic blood pressure,
smoking (p<0.05), history suggestive of peripheral
arterial disease (p<0.01), previous CVA (p<0.01) were
determined to be statistically significant risk factors
in ischemic stroke patient undergoing carotid Doppler
study.

Atherosclerotic change (60.41%) in the arterial wall
was most common findings in Doppler study among
the study subjects in present study. Plaques were
also found and most (29.17%) of the plaques was
homogenous. Calcified plaque was seen in 4.17%
cases. Complete occlusion of internal carotid arterial
flow was found on both right (2.08%) and left (3.12%)
sides. 3.12 % subjects were hemodynamically normal
on Doppler study. To determine the prevalence of
carotid stenosis in a selected T2DM group using DUS
and to correlate these findings with other
predisposing atherosclerotic risk factors in T2DM
population a study15 was carried out and found that
63 out of 103 T2DM patients revealed no evidence of
a carotid stenosis, thereby lowering the risk profile.

Forty patients were identified as having carotid
stenosis; 22 symptomatic patients had a > 70 %
carotid stenosis which warranted surgical
intervention. A greater prevalence of stenosis in the
Caucasian group, in both the male (p =0.0411) and
female (p = 0.0458) cohorts, was noted. In a
retrospective of CT diagnosed case with ischemic
stroke more than 2/3rd patient had more than 50%
stenosis in carotid arteries.13 Another study was
carried out to focus13 on the role of carotid Doppler
ultrasonography (CDUS) in the diagnosis and
management of carotid stenosis in stroke patients
with DM and hypertension. The rate of carotid
stenosis in the study population was found to be
31%. The degree of stenosis was mild in 35% and
moderate in 21%. High-grade stenosis was found in
21% of patients. IN our present study plaque and
stenoses were found mostly on left side. The plaque
was soft in the majority of cases (43%). In another
similar study to evaluate the morphological and
hemodynamic changes that take place in carotid
arteries by Color Doppler in patients presenting with
features of stroke it was observed that Atheromatous
plaque was most commonly found in the right carotid
system (60%). Most common site for atheromatous
plaque was found to be carotid bifurcation (33.3%).
Significant stenosis, i.e., >50% was found in 12 (60%)
of the cases. Peak systolic velocity ratio showed
significant stenosis in 12 (60%) of symptomatic cases
and in 4 (20%) of asymptomatic controls. Plaque
characteristics showed 9 hyperechogenic, 8 calcific,
4 low echogenic and 5 moderate or heterogeneous
plaques.14 Researchers16 showed that in patients
with ischemic stroke majority of plaques (50%) were
located at the bifurcation. Color Flow imaging showed
a definite advantage over B-mode scanning in
identification of the hypoechoic plaques and in
identification of plaque ulcerations. The overall
perfect agreement between Color Doppler Flow
Imaging and Conventional Duplex scanning was
96.8%. In patients with complete occlusion findings
of color flow imaging and spectral analysis were
confirmed on power Doppler imaging.

Conclusion:

It was concluded that in most of the diabetic subjects
with ischemic stroke had atherosclerotic change in
carotid arterial systems with presence of plaque that
is found in this study. So diabetes patients who have
atherosclerotic alterations in a Doppler scan should
pay for primary prevention of ischemic stroke.

Limitations:

The  sample size was calculated statistically, the
original sample size was relatively smaller in relation
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to huge number of population. As the study period
was only six months, large sample could not be
included. Only one center (BIRDEM General Hospital)
was enrolled in this study, multiple centers
involvement was not only laborious but also
expensive.
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Abstract

Background: People with obesity may be adversely affected by Coronavirusdisease 2019

(COVID-19). The objective of the study was to assess the clinical and biochemical

characteristics of non-critical hospitalized patients of COVID-19 with obesity. Methods: This

cross-sectional observational study was done among 88 non-critical hospitalized patients of

COVID-19 [age: 50.0 (33.50-60.0) years, median (IQR); m/f: 36/52). The severity of COVID-

19 at diagnosis was determined by WHO interim guidance on COVID-19, 2000, and obesity

was defined by a body mass index of 25 kg/m2. Clinical and biochemical information at

diagnosis were collected in a data sheet. Results: Around 34% of the patients had obesity.

Baseline characteristics and clinical features were statistically similar between obese and

non-obese patients (NS for all). Among biochemical features, only total leukocytes (p=0.007),

absolute neutrophils count (p=0.001), and neutrophils/ lymphocytes ratio (p=0.002) were

significantly lower in obese patients than non-obese patients. Body mass index (BMI) had

significant negative correlations with total leukocytes (r=-0.318, p=0.005), absolute neutrophil

count (r=-370, p=0.001) and neutrophils/lymphocytes ratio (r=-0.349, p=0.002) in the study

population. Conclusion: BMI had inverse associations with total leukocytes, absolute

neutrophil count, and neutrophil/lymphocyte ratio among non-critical hospitalized patients

with COVID-19.
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Introduction:

Coronavirus disease 2019 (COVID-19) is one of the
greatest disasters in the history of mankind. As a
pandemic, it has also affected Bangladesh with more
than 02 million confirmed cases with nearly 30
thousand deaths (up to 06 August, 2022)1. Among
several risk factors, obesity is one of the important
risk factors for COVID-19 in several aspects.
Overweight and obesity are associated with increased
hospitalization for COVID-19 as well as increased
need for intensive care unit (ICU) admission,
mechanical ventilation, and mortality from COVID-
192. It may be associated with reduced response to
vaccination also3. Increased COVID-19 hazards are
linked to a number of factors in obese individuals.
These include immune system impairments, adipose
tissue inflammation, metabolic dysfunctions, co-
morbidities linked to obesity, and mechanical
pulmonary impairments4.

Although obesity is the second most common COVID-
19-associated co-morbidity worldwide but rarely
reported in Asian countries, especially Bangladesh5.
Twenty percent of Bangladeshi adults are overweight
and 5.4% are obese, while seven out of ten persons
are at an increased risk of obesity, with females being
more than six times as likely to be affected.6

Prevalence of overweight population has increased
during COVID-19 in Bangladesh. The pandemic-
associated stress, unemployment, and sedentary
lifestyle are the main contributing factors7.

Most of the studies focused on the outcomes of
COVID-19 patients with obesity. Moreover, the
results were mostly described in severe, critical
patients requiring ICU support. However, most of the
COVID-19 patients are noncritical in whom the
associations of body mass index (BMI) with different
clinical and biochemical manifestations are rarely
described in the literature. With this view, the aim
of the study was to see the associations of obesity
with different characteristics of hospitalized
noncritical COVID-19 patients.

Methods:

This cross-sectional observational study was done
in the COVID-19 unit of a University hospital during
the period of September 2021-February 2022.
Hospitalized patients with RT-PCR confirmed
noncritical COVID-19 patients were included
consecutively. Socio-demographic history, clinical
features, and COVID-19-related investigation findings
were directly obtained by the data collector. The study

was conducted according to the Helsinki declaration.
Ethical clearance was taken from the institutional
review board of the University. Informed written
consent was taken from each participant.

Oxygen saturation and pulse were measured by a

pulse oximeter. Respiratory rate was observed over

one minute. Blood pressure was measured in a

supine position with maintaining standard

procedure. Height (cm) was measured by a wall-

mounted stadiometer and weight (kg) by a calibrated

bathroom scale. BMI was calculated from the

following formula: BMI= weight in kg ÷ (height in

meter)2. All the COVID-19-related investigation

findings [complete blood count (CBC), electrolytes

(sodium and potassium), alanine aminotransferase

(ALT), creatinine, C-reactive protein (CRP), D-dimer,

ferritin] at admission were recorded.

Diagnosis of COVID-19 and its severity was done by

the world health organization�s (WHO) guideline8.

We used a BMI cut-off of 25 kg/m2 (Asian population

criteria) to define obesity9.

We used SPSS software version 22.0 to analyze our

data. Data were expressed in median (inter-quartile

range, IQR) for quantitative and frequency (percent,

%) for qualitative values. Comparison between

groups was done by Mann-Whitney U test or

Pearson�s chi-square/Fisher�s exact test as

appropriate. Correlations of BMI with clinical and

biochemical variables were done by Spearman�s

correlation test. There were many missing data.

Available numbers were mentioned appropriately

and analyses were done within the available data. P

values below 0.05 were considered statistically

significant.

Results:

Among 88 noncritical hospitalized COVID-19

patients, 30 (34.09%) had obesity. Among non-obese

people, 09 (10.2%) had under-nutrition (<18.5 kg/

m2), 32 (36.4%) had optimal BMI (18.5 � 22.99 kg/

m2) and 17 (19.3%) had overweight (23 � 24.99 kg/

m2). The median age of the study population was

50.0 (33.50-60.0, IQR; min: 18, max: 65) years with

a predominance of females (52, 59.1%). The

demographic characteristics of the study population

showed that there were no statistically significant

differences in age, sex, marital status, or

comorbidities between patients with or without

obesity (NS for all) (Table I).
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Table-I

Baseline characteristics of hospitalized noncritical COVID-19 patients with obesity (N=88)

Variables Characteristics Obese Non-obese p

Number (%) 30 (34.1) 58 (65.9)

Age, years 48.50 (30.25-57.25) 53.0 (35.0-62.50) 0.208

Sex Male 9 (30.0) 27 (46.6) 0.172

Female 21 (70.0) 31 (53.4)

Maritalstatus Married 28 (93.3) 47 (81.0) 0.204

Unmarried 2 (6.7) 11 (19.0)

Co-morbidities Hypertension 15 (50.0) 23 (39.7) 0.373

DM 16 (53.3) 21 (36.2) 0.172

OLD 6 (20.0)  7 (12.1) 0.353

Hypothyroidism 2 (6.7) 2 (3.4) 0.603

DM (diabetes mellitus); OLD (obstructive lung disease)
Within parenthesis are percentages over column total for qualitative variables
Data were expressed in median (IQR) or frequency (%)
Mann-Whitney U test or Pearson�s chi-square/Fisher�s exact test was done

The first ten common symptoms, vital signs, and
severity of illness were shown in Table II. Fatigue,
cough, fever, and dyspnea were the predominant
symptoms. The frequency of all the symptoms was
statistically similar between the study groups (NS

for all). Less common symptoms were sore throat
(16.7% vs. 15.5%, p=1.00); nausea (13.3% vs. 13.8%,
p=1.00); nasal stuffiness (10.0% vs. 10.3%, p=1.00);
dysgeusia (6.7% vs. 5.2%, p=1.00) etc. Similar to
symptoms, the frequencies of vital signs and severity
of illness were also statistically similar (NS for all).

Table-II

Clinical features of hospitalized noncritical COVID-19 patients with obesity (N=88)

Variables Characteristics Obese Non-obese p

Symptoms Fatigue 23 (76.7) 46 (79.3) 0.790

Cough 21 (70.0) 44 (75.9) 0.613
Fever 20 (66.7) 41 (70.7) 0.808

Dyspnea 15 (50.0) 38 (65.5) 0.175

Headache 12 (40.0) 24 (41.4) 1.00

Sleep disturbance 9 (30.0) 22 (37.9) 0.491

Dizziness 13 (43.3) 14 (24.1) 0.088

Vomiting 8 (26.7) 12 (20.7) 0.595

Palpitation 6 (20.0) 14 (24.1) 0791

Chest pain 4 (13.3) 15 (25.9) 0.274

Signs Pulse, bpm 88.0 (80.0-102.50) 88.0 (80.0-101.25) 0850

Respiratory rate 14.0 (12.0-14.0) 14.0 (12.0-18.0) 0.059

Systolic BP 123.50 (112.25-140.50) [26] 120.0 (110.0-135.25) [54] 0.514

Diastolic BP 80.0 (70.0-90.0) [26] 78.0 (70.0-84.0) [54] 0.467

Severity of illness Mild 21 (70.0) 33 (56.9) 0.368

Moderate 5 (16.7) 18 (31.0)

Severe 4 (13.3) 7 (12.1)

Data were expressed in frequency (%). [Available number]
Pearson�s chi-square/Fisher�s exact test was done
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All the investigation findings were statistically similar
between obese and non-obese patients except for
total leukocytes (p=0.007), absolute neutrophils count
(p=0.001), and neutrophils/lymphocytes ratio
(p=0.002) which were significantly lower in obese
patients than non-obese patients (Table III).

Table- III

Investigation profile in hospitalized noncritical COVID-19 patients with obesity

Investigations Available no. Obese Non-obese p

Hemoglobin, gm/dL 11.25 (9.87-12.10) 26 11.45 (10.20-12.60) 50 0.443

Total leukocytes, ×103 /µL 7.09 (6.34-925) 10.15 (7.83-13.25) 0.007

Neutrophils, ×103 /µL 5.60 (3.39-6.20) 7.38 (5.40-11.15) 0.001

Lymphocytes, ×103 /µL 76 1.94 (1.40-2.75) 1.55 (1.19-2.32) 0.244

Platelets count, ×103 /µL 219.0 (166.50-267.0) 223.50 (149.75-298.50) 0.865

Neutrophils/lymphocytes 2.41 (1.55-4.62) 4.13 (2.49-9.15) 0.002

Platelets/lymphocytes 128.09 (83.36-164.28) 127.70 (92.84-240.08) 0.346

Serum Na+, mmol/L 56 135.0 (131.50-136.0) 21 134.0 (131.0-139.0) 35 0.932

Serum K+, mmol/L 4.0 (3.86-4.55) 3.90 (3.20-4.40) 0.090

ALT, U/L 29 61.0 (19.50-71.50) 10 380 (24.0-59.0) 19 0.512

Serum creatinine, mg/dL 51 0.95 (0.70-1.24) 18 0.86 (0.68-1.23) 33 0.454

CRP, mg/L 48 23.30 (5.44-60.50) 15 28.0 (11.0-89.45) 33 0.266

Ferritin, ng/dL 36 214.90 (51.26-517.83) 14 491.50 (189.50-862.45) 22 0.071

D-dimer, mg/L 56 0.54 (0.11-2.80) 20 0.74 (0.34-2.91) 36 0.521

Data were expressed in median (IQR).
Mann-Whitney U test was done

BMI had significant negative correlations with total
leukocytes (r=-0.318, p=0.005), absolute neutrophil
count (r=-370, p=0.001), and neutrophils/lymphocytes
ratio (r=-0.349, p=0.002) in the whole study population
(Table IV).

Table-IV

Correlation of BMI with characteristics of hospitalized noncritical COVID-19 patients with obesity

Determinants of �r� No. r p

Age, years 88 -0.011 0.918

Systolic BP, mm-Hg 80 0.184 0.102
Diastolic BP, mm-Hg 0.104 0.357
Hb, gm/dL 76 -0.114 0.325
Total leukocytes, ×103 /µL -0.318 0.005

Neutrophils, ×103 /µL -0.370 0.001

Lymphocytes, ×103 /µL 0.153 0.186
Platelets count, ×103 /µL 0.027 0.819
Neutrophils/lymphocytes -0.349 0.002

Platelets/lymphocytes -0.066 0.569
Serum Na+, mmol/L 56 0.012 0.927
Serum K+, mmol/L 0.136 0.319
Serum ALT, U/L 29 0.037 0.848
Serum creatinine, mg/dL 51 0.129 0.368
Serum CRP, mg/L 48 -0.136 0.355
Serum ferritin, ng/dL 36 -0.247 0.146
Serum D-dimer, mg/L 56 -0.093 0.496

Spearman�s correlation test was done
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Discussion:

In this study, we found that around 34% of noncritical
hospitalized patients had obesity. Obese patients had
similar characteristics in comparison to non-obese
hospitalized non-critical patients with COVID-19
except for lower total leukocytes, absolute neutrophil
count and neutrophils/lymphocytes count. Moreover,
these variables significantly and negatively correlated
with BMI in the study group.

With a BMI cut-off of 25 kg/m2, almost one-third of
our study population was obese. Using a cut-off of 27
kg/m2, earlier research discovered that 24.4% had
obesity10. A previous study found higher BMI in the
severe group without a significant association
between them11.We did not find a significant
association between obesity with disease severity.

We did not find any significant association of any
clinical features with the BMI category. A previous
study from Bangladesh did not find any significant
association between different BMI categories with
patients categorized based on symptoms12.

Neutrophilia along with lymphopenia which is the
elevated neutrophils/lymphocytes ratio is one of the
independent risk factors of severe COVID-19 and poor
outcome12,13. Around 75% of deceased Bangladeshi
hospitalized COVID-19 patients had also high NLR
(e�5)14. So, the expected association of BMI with NLR
is in a positive direction. However, we found a
negative association between them. A study conducted
in Turkey among hospitalized patients for
physiotherapy also showed a similar association15.
Furthermore, National Health and Nutrition
Examination Survey (1999-2016) conducted among
more than 48,000 adults also found a significant and
independent negative association between BMI with
NLR16. We did not find any study describing their
association with COVID-19 patients.

The association between BMI with leukocytes in our
study was mainly due to the significant association
with the neutrophil count. However, previously
reported Bangladeshi studies found an association
of severity of COVID-19 only with lymphopenia but
not with neutrophilia in critical patients17,18. A
previous study found a significant correlation of
neutrophils with lymphocytes only in severe and
critical patients but not in non-severe patients19.
We found the association with only neutrophils rather
than lymphocytes. NLR is also able to distinguish
severe cases from mild-moderate cases of COVID-
1920. The majority of the participants in our research
had mild symptoms of COVID-19, and 70% of the
obese patients had mild cases as well. In the initial
stages during hospitalization, total leukocyte count

might be similar to healthy controls which further
increased in the later days of the disease course.
Even some studies found initial leukopenia upon
admission21.Another key element is the age
dependence of leukocyte counts, with older persons
having greater counts than younger ones22. Similarly,
our obese patients were younger than our non-obese
patients.Furthermore, males had higher NLR than
females, and in our study, the number of men in the
obese group was lower than in the non-obese
group23.These factors, when combined, most likely
affected our findings.

Most critical COVID-19 patients who are obese suffer
from it2. Probably, for this reason, we did not identify
any significant link between the severity of disease
in noncritical patients and obesity. However, we could
not able to include critical patients as measuring BMI
was difficult in these patients. The sample size was
small with very few cases of severe disease. There
were many missing data also. The main strength of
this study was that we were able to collect data
directly from patients rather than in previously
described retrospective studies.

Conclusion:

Obesity was found in more than 30% of Bangladeshi
noncritical hospitalized COVID-19 patients. BMI,
demonstrated an inverse relationship with total
leukocytes, absolute neutrophil count, and
neutrophil/lymphocyte ratio. Further large-scale
studies are needed to clarify this paradoxical
association in COVID-19 patients.
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Abstract:

Background: The association between long-term use of metformin and low vitamin B12 levels in

patients with type 2 diabetes mellitus (T2DM) has been proven. However, the prevalence among

metformin induced vitamin B12 deficiency in T2DM patients showed considerable variations among

the studies. The potential of deficiency to cause new onset or worse preexisting peripheral

neuropathy in T2DM patients has been investigated with conflicting results.The objective of this

study is to determine the frequency of vitamin B12 deficiency among patients with T2DM patients

on metformin therapy compared to those who are not taking metformin. Methods: This cross-

sectional analytical study was conducted at the Department of Medicine, in Sylhet M. A. G. Osmani

Medical College &Hospital, Sylhet. Total 100 patients� withT2DM were selected according to inclusion

and exclusion criteria following informed written consent. They were divided into two groups; each

groups contains 50 patients. Group-I included patients who were taking metformin for e�1 year and

Group-II included patients who were not taking metformin for at least 1 year. Detailed history

taking, proper clinical examinations and relevant investigations were done. After collection of all the

required data, final analysis was carried out by using the SPSS version 22.0.Results: Among 100

patients of T2DM, mean age were 55.4±15.62 and 55.24±16.76 years, respectively among Group-

I and Group-II. They were similar in terms of demographic profile. About 16.0% patients of group-

I had vitamin B 12 deficiency and 6.0% had vitamin B 12 deficiency in Group-II. The mean serum

Vitamin B 12 was 481.52±283.37 (pgm/mL) in group-I and 600.85±294.2 (pgm/mL) in group-II.

The difference of serum Vitamin B 12 was statistically significant (p<0.041) between two groups.

Reduced vitamin B 12 also found to be positively associated with duration of metformin intake

(p<0.05) and presence of neuropathy (p<0.05). Conclusion: Metformin is significantly associated

with decrease the level of vitamin B12.
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Introduction:

Diabetes mellitus (DM) may be defined as a group of
metabolic disorder characterized by chronic
hyperglycaemia resulting from defects in insulin
secretion, insulin action, or both.1 Diabetes mellitus
affects about 536.6 million people worldwide with
prevalence 10.5% and In Bangladesh, a total 13.1
million diabetic people in 2021 with national
prevalence of 12.5%.2 Metformin is belongs to
Biguanide class of anti-diabetic drugs. All previous
and recent recommendations propose that metformin
therapy has to be initiated, along with lifestyle
modification at the time of DM diagnosis, if no
contraindications. The exact mechanisms of
metformin actions are not clear, but it is effective
only in the presence of insulin. It reduces blood
glucose primarily by suppressing glucose production
by the liver and increased glucose uptake.3 In addition
to suppressing hepatic glucose production, metformin
also increases insulin sensitivity which enhances
glucose uptake in the peripheral tissue, increases
fatty acid oxidation, and decreases glucose absorption
from the gut.4

The most common adverse effect of metformin therapy
is GI upset and rarely lactic acidosis. Metformin
therapy also an iatrogenic cause for new onset of
peripheral neuropathy or exacerbation of preexisting
peripheral neuropathy in T2DM patients.5 Vitamin
B12 is a water-soluble vitamin obtained mainly from
foods of animal protein. The main clinical spectrum
of B12 deficiency is neurological and haematological
changes. Vitamin B12 deficiency induced neuronal
damages manifests as severe peripheral or autonomic
neuropathy, sub-acute combined degeneration of the
spinal cord, delirium and dementia.6-7 Vitamin B12
deficiency is traditionally diagnosed by haematological
changes typically in the setting of megaloblastic
anemia. Previous studies have shown increased
prevalence of vitamin B12 deficiency in patients with
T2DM patients on Metformin therapy, ranged between
5.8% and 52.0%.8 The deficiency occurs as dose and
duration dependent manner. It may occur even within
6 weeks to 3 months after commencing metformin
therapy.9 However, there are some conflicting reports
refuted this association. The exact mechanism by
which metformin causes vitamin B12 deficiency is
little understood. It is thought to be due to either
alteration in small bowel motility, which stimulates
small bowel bacterial overgrowth and subsequent
vitamin B12 deficiency, or by directly decreasing
vitamin B12 absorption process.10-11Peripheral

neuropathy is caused by both diabetes mellitus and
vitamin B12 deficiency which may produce overlapping
clinical pictures. However, non-diabetic neuropathies
may be present in patients with diabetes and may be
treatable with therapeutic vitamin B12 or vitamin B
complex mixtures containing B12 supplementation.

Methods:

This was a Cross-sectional analytical study conducted
within the period starting from March 2018 to
November 2019.Study population were non-pregnant
adults with type 2 DM currently on Metformin therapy
attending either OPD (Outpatient care) or IPD
(Inpatient care) of Sylhet MAG Osmani Medical
College Hospital (SOMCH) and equal number of age
and sex matched T2DM patients who are not on
metformin therapy.About 100 cases (metformin
treated 50 and non-metformin treated 50 cases) were
included.Cases were selected from IPD or OPD
Department of Medicine, Sylhet MAG Osmani Medical
College Hospital based on inclusion and exclusion
criteria. Peripheral neuropathy elicited by using
Toronto Clinical Scoring System, including Symptoms
scores, Reflex scores & Sensory test scores.
Monofilament 10 grams force for light touch, 128 hertz
tuning fork for vibration sense, reflex hammer for
knee & ankle jerk were used.Data was analyzed by
using SPSS (Statistical Package for the Social
Sciences) program (version 22.0). Results expressed
in frequencies or percentages (mean ± SD and
median). Comparison of vitamin B12 level in
subgroups was done by Student�s unpaired t-test.
Frequency of reduced vitamin B12 using recommended
cut-off values compared in between subgroups by Chi-
square test. Pearson�s correlation test is used to
observe correlation among the different variables
(HbA1c, vitamin B12, Random plasma glucose, Age,
Metformin use etc.) and P value d�0.05 considered as
significant. Ethical clearance was taken from the
ethical review committee of Sylhet MAG Osmani
Medical College.

Results:

Total study population were divided into two groups,
respondents who received metformin were included
in Group I and who did not receive Metformin were
included in Group II. It was observed thatmore than
one fourth (26.0%) patients belonged to age 41-50
years in group I and11(22.0%) in group II. The mean
age was 55.4±15.62 years in group I and
55.24±16.76years in group II. More than half (56.0%)
patients were male in group I and 22(44.0%) ingroup
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II. Almost three fourth (72.0%) patients belonged to
duration of DM 1-10 years ingroup I and 46(92.0%)
in group II. More than one third (36.0%) patients
were smoker ingroup I and 17(34.0%) in group II.
More than three fourth (78.0%) patients belonged
toBMI &lt;25 (kg/m 2) in group I and 40(80.0%) in
group II. The mean BMI was 23.63±2.52(kg/m 2) in
group I and 24.02±2.53 (kg/m 2 ) in group II. The
mean SBP was125.04±16.93(mmHg) in group I and

123.9±14.51 (mmHg) in group II. The mean DBPwas
77.44±8.44(mmHg) in group I and 78.68±9.13 (mmHg)
in group II. Almost onefourth (22.0%) patients had
anaemia in group I and 8(16.0%) in group II. More
than one third (36.0%) patients had HTN in group I
and 17(34.0%) in group II. The differences of duration
of DM was statistically significant (p&lt;0.05)
between two groups but other parameter was not
statistically significant (p&gt;0.05) between two
groups.

Table I

The serum vitamin B12 level of the participants in two groups (n=100)

Level of vitamin B12 Group I(n=50) Group II(n=50) Total P value

No. (%) No. (%) (n=100)

Normal range 34 (68%) 41(82%) 75

Borderline deficient 8 (16%) 6 (12%) 14 a0.200

Deficient 8 (16%) 3 (6%) 11

Mean±SD 481.52±283.37 600.85±294.2 b<.0041

Range (min,max) 102,900 102,1100

Total 50 (100) 50 (100) 100

Table II

Distribution of the study patients by peripheral neuropathy (n=100)

Peripheral Neuropathy                           Group I(n=50)                  Group II(n=50) p value
n % n %

Presence of NeuropathyMild neuropathy 22 11 44%22.0 128 24%16.0

Moderate neuropathy 8 16.0 3 6.0 0.153

Severe neuropathy 3 6.0 1 2.0

No neuropathy 28 56.0 38 76.0

Table III

The association of serum vitamin B12 level and the duration of metformin use (n=50) in  group I

Duration of Level of vitamin B12 of diabetic patients     P value
who received metformin

metformin use Within normal range Below normal range
(n=34) No. (%) (n=16) No. (%)

Mean ± SD 7.1±3.86 12.57±4.34 0.001s

Table IV

The relation between level of vitamin B12 deficiency and daily dose of metformin (n=50) in group I

Dose of metformin                   Level of vitamin B12 P
 (gm/day) indiabetic patients who received metformin    value

Within normal range (n=34) n(%) Below normal range(n=16) n(%)

0.5 - <1 12(35.3%) 2(12.5%)

1 - <1.5 14(41.2%) 9(56.3%) 0.196

1.5 - <2 8(23.58%) 4(25.0%)

³2 0(0.0%) 1(6.25%)
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Discussion:

Metformin is a preferred hypoglycemic drug used for
treatment of type-2 DM along with lifestyle
modifications and has been used for more than 50
years. This cross-sectional, analytical, and
observational study aimed to determine the status
of vitamin B12 deficiency among metformin-treated
and metformin-naïve type 2 DM patients. It is also
compared the prevalence rates of peripheral
neuropathy among both groups.Total study population
were divided into two groups, respondents who
received metformin were included in Group I and who
did not receive metformin were included in Group II.
Both groups of participants were matched for age.
The mean age was 55.4±15.62 years in group I and
55.24±16.76 years in group II. In study of Owhim et
al12 they found the mean age of diabetic patients
was 55.80 ± 9.3 years with majority belonging to age
group of 51- 60 years which was nearly similar to
present study.12 It is important to match both groups
for age because the risk of developing metformin
treatment induced vitamin B12 deficiency significantly
influenced by increasing age, about 20% of elderly
people without diabetes in a previous study were
reported to have vitamin B12 deficiency.13 No
statistical difference was found in age, gender,
between two groups.

In our study, the overall prevalence of subnormal level
of vitamin B12 was 25 % (deficiency and borderline
deficiency were 11% and 14%, respectively). Vitamin
B12 deficiency differed in the two groups, which were
16 % in the metformin-treated group and 6 % in the
non-metformin user group, statistical difference was
not found in between two groups (p = 0.200).
Statistical different was found in the mean total
serum vitamin B12 level of 481.52±283.37pg/ml and
600.85±294.2pg/ml metformin-treated and metformin-
naïve groups, respectively, (p =<0.041) was reported
in this study, with vitamin B12 deficiency defined as
values below 200 pg/mL. Our observation of a
correlation of subnormal level of vitamin B12 with
metformin use is consistent with the results of
previous studies. In one study it was found that in
metformin users, B12 deficiency was present in 14.1%

(95% CI 9.2-20.4) and in non-metformin users 4.4%
(95% CI 1.6-9.4%).14Alharbi et al15 foundin Saudi
individuals that the prevalence of B12 deficiency was
7.8% overall, but 9.4% vs 2.2% in metformin users
and non-metformin users, respectively.15 Statistical
association had been found between the duration of
metformin use and level of serum vitamin B12 (p =
0.029). Low levels of vitamin B12 are observed when
metformin was taken for more than 5 years. There
have been reports of decreased serum B12 levels
occurring as early even three to four months after
the beginning of metformin therapy.8 For this reason
we had included the patients who had taken
metformin for at least one year as a standard period
comparing to other studies. However, according to
most study reports, vitamin B12 deficiency occurs only
after five to ten years of metformin therapy.5 This
delay of starting or onset of B12 deficiency may be
due to the significant hepatic storage of vitamin B12.16

Statistical association had not been found between
the daily intake of metformin and serum vitamin B12
level (p = 0.196) that is reduction of serum vitamin
B12 level does not correlated with increasing daily
dose of metformin in our study. This negative
correlation of daily metformin dose might be due to
lower amount (the mean of total daily dose of
metformin was 1134±418.75 mg) in this study
compared to a dose of more than 2000 gm/day in one
observation that showed low levels of B12 is directly
proportional to higher daily use.15 Since, we feel that
this fact highlights the possibility of this complication
in patients on higher dose of metformin over an
extended period of time and clinicians should be aware
of this association and should consider regular
screening for vitamin B12 deficiency because it can
be easily treated.

Statistical difference was not found significant
between metformin users and non-users type 2
diabetic patients regarding peripheral neuropathy
(44% versus 24%, respectively, p = 0.153) as well as
in metformin-treated participants with regards to
normal and subnormal vitamin B12 (p = 0.136). Alharbi
et al.15 also didn�t find significant differences in
presence of neuropathy between the metformin users

Table V

The relative frequency of peripheral neuropathy with respect to the level of vitamin B12 in both group (n = 100)

                                             Level of vitamin B12 in participants of both group (n=100) P value
Peripheral neuropathy Within normal range(n=75) Below normal range(n=25) Total

n (%) n (%)

Present 14(18.7%) 20(80.0%) 34 0.001

Absent 61(81.3%) 5(20.0%) 66
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& non-metformin users (p>0.05).15 Our results are
in-line with those of a recently published study which
reported that metformin use was not associated with
the presence of diabetic peripheral neuropathy in
T2DM patients.17 But our results are matched with
the case - control study of Wile and Toth who reported
more severe neuropathy among T2DM patients on
metformin compared to non-metformin group.5

According to our study there was association between
level of vitamin B12 and development of peripheral
neuropathy among the patients of diabetes of both
groups, where the lower level of vitamin B12 increases
development of peripheral neuropathy (p = 0.001). Our
findings are similar to some other study results. In
those with diabetic neuropathy, altered (low and
borderline) vitamin B12 level was 64% (95% CI: 47�
78%) compared to 17% (95% CI: 10�26%) in patients
without diabetic neuropathy.18 But Ahmed et al19

didn�t find significant difference in presence of
neuropathy between those with normal and deficient
vitamin levels (36.8% vs 32.3%, p=0.209).19 Vitamin
B12 mal-absorption is a chronic complication of
metformin therapy which can present with irreversible
neuronal damage ranging from paresthesia and
decreased peripheral sensation.20 Unfortunately, the
symptoms of diabetic neuropathy overlap with
impaired vibration sensation and proprioception, as
well as paresthesia, which have also been found to
be associated with vitamin B12 deficiency. Therefore,
it has been suggested that neuropathy and vitamin
B12 deficiency symptoms should be routinely
assessed in individuals with diabetes mellitus, via
standard neurological examination.15

Therefore, we regard this as a statistically substantial
percentage of vitamin B12 deficiency in metformin use
and as a valuable manual for the clinicians to consider
it a vital element during the care of the patients with
diabetes, predominantly when there has been the
use for longer durations and significantly higher
dosage of metformin treatment. Though the exact
medical importance along with the effect of
insufficiency is unidentified, some have proposed that
there may very well be an important risk factor for
precipitation and/or deterioration of neuropathies
along with anemias in a population who are already
susceptible to these complications due to the
presence of underlying co-morbid diabetes.

Conclusion:

Serum vitamin B12 deficiency occurs more frequently
in patients of metformin treated T2DM patients and
peripheral neuropathy was more among those having
subnormal level of vitamin B12.

Recommendations:

So, our recommendation is that vitamin B12 should
be measured prior to initiation of metformin therapy
and later annually in patients of T2DM who are on
long-term metformin therapy (e�1 year).

Limitations:

Detailed dietary history is not taken in this study.
Therefore, Vitamin B12 deficiency due to metformin
or poor dietary habit could not be ruled out. Sample
size was relatively smaller, comparison with different
subgroup in association with low vitamin B12 could
not show significant difference.
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Abstract:

CA-125 is a serum marker that is raised in various malignant and non- malignant conditions, but a

very high rise (>1000 U/mL) almost always suggests ovarian malignancy. Here we report a rare case

of tuberculous peritonitis in a 58-year-old woman who presented with gradually progressive

abdominal distension and weight loss, and her CA-125 level was >1000 U/mL. Initially suspecting

this as a case of ovarian malignancy, ascitic fluid study to detect malignant cells and a contrast CT

scan of the abdomen was done, but the results didn�t suggest any malignancy. Finally, diagnostic

laparoscopy was done and tuberculous peritonitis was diagnosed by peritoneal biopsy and

histopathology. This case is an excellent example showcasing the importance of tissue diagnosis

over indirect supportive tests, and it also suggests that clinical suspicion of tuberculosis in an

endemic zone should always be there even if the patient has very high CA-125 level.
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Introduction:

CA-125 is an epithelial marker derived from the
coelomic epithelium. As a serum marker, the test
has good acceptability to suggest malignant conditions
with a valid sensitivity and specificity. Its use in the
diagnosis of ovarian cancer has been widely practiced,
particularly on occasions where the level is very high
and crosses 1000 U/mL. However, the serum level of
this cancer antigen is not undisputed and different
levels of increase are being observed in non-malignant
conditions like tuberculosis, acute pancreatitis,
chronic liver disease, infections, etc. although CA-
125 level >1000 U/mL is very unlikely in these non-
malignant conditions.1,2. Here, we are reporting a
case of tuberculous peritonitis where the serum
concentration level of CA-125 was >1000 U/mL and
progressively improved with appropriate treatment.

Case Report:

A 58-year-old, normotensive, non-diabetic lady was
admitted to the hospital with abdominal distention
and weight loss for 1 month.

Abdominal distention was insidious and gradually
progressive and without pain or visible edema in any
other parts of her body. She also had anorexia and
unintentional weight loss, evidenced by loosening of
her clothes. Her history was not clinically suggestive
of any respiratory, cardiac or hepatic illness as a
cause for the abdominal distension.On examination,
the patient was moderately anemic, non-icteric and,
there was no leg edema, lymphadenopathy,
thyromegaly, or any other stigmata of chronic liver
disease. JVP was not raised. Vitals were within the
normal limit. On abdominal examination, ascites was



only physical finding. Other system examinations
revealed no abnormalities.

Considering the clinical scenario and endemic
persistence of tuberculosis (TB) in Bangladesh3, a
diagnosis of TB was at the top of the list. But other
causes of ascites and weight loss were needed to be
excluded parallel to the confirmation of TB.

Complete Blood count showed normal cell count and
the ESR was 19. Other routine investigations like
Urine R/E, Serum Creatinine, Serum Electrolytes,
RBS, and Chest X-Ray P/A view were normal. Her
Mantoux test was marked as positive (16mm). Her
ascitic fluid was straw-colored and showed
Lymphocyte rich exudative fluid with high ADA (68.01
U/L) which was suggestive of tuberculous peritonitis.4

There was no malignant cell in the ascitic fluid. Her
CA-125 level was 1122.00 U/mL upon admission, and
a repeat test after 10 days also showed very high
level (1770 U/mL). USG of the Whole Abdomen and
CT scan of the abdomen with contrast were done to
further evaluate and exclude any malignancy,
specially ovarian one, but other than marked ascites
no other findings were evident in those imaging
studies. Due to very unusual rise of CA-125 level, a
more rigorous effort was demanded to exclude any
malignancy. A diagnostic laparoscopy was done which
detected miliary seedling in the total parietal wall of
the peritoneum with omental cake and ascites (Figure 1).
Histopathology report of the biopsied sample from
the peritoneum revealed features of granuloma with
suggestive findings of tuberculosis (Figure 2).

(A) (B) (C)

Fig.-1: Photographs of peritoneum taken during diagnostic laparoscopy.

Panel A and B shows miliary seedling. Panel C shows omental cake in the peritoneum

The patient was started on category 1 Anti-tuberculous regimen with 4 drugs (Isoniazid, Rifampicin, Ethambutol
and Pyrazinamide). At the end of the week patient improved clinically. Two weeks after starting the Anti-TB
drug, a repeat CA-125 testing was done and this time the level was 300 U/mL.

Fig.-2: Histopathological picture of peritoneal biopsy

A B
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Discussion:

The patient had ascites and weight loss with strikingly
high CA-125 levels. Screening for TB was positive,
however, such a high level of CA-125 demanded the
exclusion of ovarian malignancy with metastasis.
Finally, peritoneal biopsy and histopathology showed
granulomatous inflammation histologically consistent
with tuberculosis and diagnosis of TB was confirmed.

CA-125 is a cell-surface glycoprotein that may be
present in different parts of female reproductive
system such as fallopian tubes, endometrium and in
the ovarian surface epithelium. It was Bast et al. in
1981 who first detected its expression in ovarian
carcinoma(5). It is often used to treat and follow-up
patients with ovarian malignancy. Serum CA- 125
levels may also be elevated in many non-malignant
conditions such as infections, ovarian
hyperstimulation, menstruation and non-
gynecological conditions like acute pancreatitis, active
hepatitis, etc. It is widely suggested that CA-125 titers
higher than 1000 U/mL often correlate with
malignancy.(6) But there are some case reports that
also shows findings similar to us where a non-
malignant condition can raise very high amount of
this serum marker.(7)

The case highlights the importance of establishing
histopathological diagnosis over supportive indirect
tests. Even though diagnostic laparoscopy was
needed, it saved the patient from psychological trauma
and an unnecessary array of treatments as malignancy
was excluded. A very high level of CA-125 level alone
is not enough to establish a diagnosis of malignant
ovarian carcinoma and should be evaluated until
confirmed histopathologically.
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Abstract:

Klebsiella pneumoniae and Mycobacterium tuberculosis coinfection is one of the most lethal

combinations with high mortality specially if there is delay in diagnosis and proper management.

Patients with uncontrolled diabetes mellitus are prone to develop this type of serious infection.There

is a considerable overlap in the clinical presentation of these critical pulmonary infections hence

there is  need for a high index of clinical suspicion, appropriate judicious investigations, and promt

management to improve survivality. Here, we have presented Mycobacterium tuberculosis and

Klebsiella pneumonia co-infection presenting as cough, chest pain, and shortness of breath in an

elderly male with multiple co-morbidities, like uncontrolled diabetes mellitus, hypertension, prosthetic

aortic valve in situ (for aortic stenosis)& previous history of ishchaemic stroke.  This combination is

rare and to the best of our knowledge not reported in the literature from Bangladesh.
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Introduction:

Pneumonia is one of the major causes of morbidity
and mortality worldwide, especially in resource-limited
settings such as Bangladesh, a lower-middle-income
country in Southeast Asia. While the lack of
diagnostic microbiology facilities has the limited study
of etiologies in Bangladesh, available data suggest
that Streptococcus pneumonia, Haemophilus
influenzae, Pseudomonas aeruginosa, Klebsiella
pneumoniae, Mycoplasma pneumoniae, and
Chlamydia pneumoniae are the most common
etiologies of community-acquired pneumonia (CAP)

in Bangladesh.1 Mycobacterium tuberculosis
infection (TB) is also a major cause of respiratory
disease in Bangladesh. The estimated incidence of
TB per 100,000 is 221 in Bangladesh, with a mortality
rate of 24 per 100,000.2 On the other hand, coinfection
with tuberculosis (TB) and bacteria has not been
widely reported. But in populations with a high TB
prevalence, co-infection with TB and bacterial
pathogens has been encountered.3

Klebsiella pneumoniae and Mycobacterium
tuberculosis coinfection is one of the most lethal
combinations that has not been diagnosed and



reported properly. Due to the simultaneous
occurrence of both infections, diagnosis is delayed,
which leads to inadequate treatments and mortality.4

Diabetes mellitus is a metabolic disorder with
profound negative effects on neutrophil proliferation,
maturation, function, and lifespan. So, individuals
with diabetes are predisposed to a wide range of
opportunistic infections. Again, Diabetes mellitus
acts as a predisposing risk factor for PTB and
Klebsiella infection. Some hypotheses suggested to
explain the phenomenon are of; include depressed
cellular immunity, low levels of interferon-gamma,
dysfunction of alveolar macrophages, micronutrient
deficiency, and pulmonary microangiopathy.5

In this case report, we present Mycobacterium
tuberculosis and Klebsiella pneumonia co-infection
presenting as cough, chest pain, and shortness of
breath in an elderly male with uncontrolled diabetes
mellitus& hypertension. This combination is rare and
to the best of our knowledge not reported in the
literature from Bangladesh. If these lethal
combinations can be diagnosed early and treatment
can be given in a timely manner, then it can save a
precious life, as occurred in our case.

Case Report:

A 70-year-old hypertensive, diabetic  Bangladeshi
gentleman came to tertiary care hospital with the
complaints of fever for two weeks with cough, chest
pain& breathing difficulties. Fever was low grade,
intermittent, not associated with chills and rigor,
evening rise of temperature or night sweats. He also
complained of productive cough, with whitish, frothy
sputum, moderate in amount without any
haemoptysis. He also complained of left sided
pleuritic chest pain for few days. He suffered
progressive breathlessness for last 1 day. Patient is
hypertensive for 20 years and has been on
antihypertensive drugs since. He is diabetic for 1 year
which was incidentally diagnosed and was more or
less in control with oral anti diabetic medications.
He gave no H/O of any recent travel, exposure to
farm animals or birds or prior contact with any
tuberculosis patient. Regarding his past history, he
was diagnosed with calcified aortic valve with severe
aortic stenosis back in 2008 and his aortic valve was
replaced with metallic aortic valve in the same year,
and he has been on anticoagulantwarfarin since then.
He was tested positive for Covid-19 in March of 2021.
During his treatment he was withdrawn from Warfarin
and suffered Stroke following which he developed left
sided hemiparesis. His hemiplegia recovered gradually
with several months of physiotherapy and
medications.

On general examination , patient was ill looking,
dyspnoeic with average built, mildly anaemic, pulse
was 90 beats/min, BP was 140/80 mmHg,
temperature was 101° F, respiratory rate was 20

breaths/min, Spo2 95% with 3 litres of oxygen. There
was no clubbing, cyanosis, and lymphadenopathy.
Respiratory system examination revealed left sided
moderate pleural effusion as evident by reduced chest
movement, reduced vocal fremitus from 4th
intercostal space downwards, stony dull percussion
note and reduced breath sound over left side of the
chest. There was a metallic sound which corresponds
with second heart sound. Other systemic
examination was unremarkable.

On the basis of above clinical features, our
provisional diagnosis was left sided parapneumonic
effusion with Ischemic stroke, Diabetes Mellitus,
Hypertension, prosthetic aortic valve in situ (for aortic
stenosis).

Table I

Laboratory investigations

Name of the test Finding

Hemoglobin 12.1 g/dl

Total white blood 20.39 K/uL (90%)
cell count
 Neutrophils 18.35 K/uL (5%)
Lymphocytes 1.02 K/uL (4%)
Monocytes 0.82 K/uL (1%)
Eosinophils 0.20 K/uL
Platelets 315 K/uL
Erythrocyte sedimen- 104 mm/ Hr
tation rate (ESR)
CRP 280 mg/L
SGPT (ALT) 79 U/L
Serum creatinine 1.22 mg/dl
Random glucose 13.5 mmol/ L
Haemoglobin A1c 7.2 %
S. Procalcitonin 1.12 (mg/ml)
Prothrombin time 52 seconds
INR 4.43
D- Dimer 0.8 (ug/mL)
 Blood C/S No growth
Sputum C/S Organism1. Klebsiela-

pneumoniae. Sensitive to
Amikacin, Meropenem,
Imipenem, Doripenem,
Trimethoprim/ Sulfame-
thoxazole 
Organism 2 - Candida spp.

Tuberculin test 02 mm

ICT for COVID -19 Negative

Chest xray (Figure- 1) showed left sided pleural
effusion and CT chest (Fig 2) showed angular,
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loculated pleural effusion with consolidation-collapse
in left lung. USG guided pleural fluid aspiration was
attempted but only 52 ml reddish color pleural fluid
(Fig 3) was aspirated from left pleural space. Complete
aspiration was not possible due to septated pleural
effusion.

However, Gene Xpert MTB/RIF assay of the pleural
fluid detected Mycobacterium tuberculosis which was
not resistant to rifampicin (table 2), although Ziehl-
Neelsen staining of the pleural fluid was negative for
acid fast bacilli. On the other hand, on sputum culture
showed the growth of Klebsiella pneumoniae
(table 1).

Fig.-3: Pleural fluid

Fig.-1: Chest Xray (during admission)

Fig.-2: CT Chest (during admission)

Fig.-4: Chest xray (during second follow up)
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After proper evaluation and undergoing multiple
investigations, we came to conclusion that patient
had Parapneumonic Effusion with Klebsiella infection
and Tubercular Pleural Effusion. Points in favour for
Parapneumonic Effusion with Klebsiella infection
were short history of productive cough, neutrophilic
leukocytosis in CBC (Table 1) and predominant
neutrophil (90%) (Table 2) in pleural fluid. Points in
favour for Tubercular Pleural Effusion were low grade
fever, detection of MTB in GeneXpert of pleural fluid
and increased ADA level in pleural fluid (Table 2).

He was started treatment with combination
Antibiotics for the Klebsillea pneumonia infection
according to his sputum culture sensitivity report
along with the proper management of his other co-
morbidities. We had consulted with the Thoracic
surgeon for the management of encysted
multiloculated effusion and he advised VATS (Video
Assisted Thoracoscopic surgery) decortication. But,
due to presence to multiple co-morbidities, patient
did not give consent for the VATS intervention.

After full course of two weeks combination antibiotic
treatment for Klebsillea pneumonia, patient came for
first follow up. Full blood count showed total WBC
count reduced to 13.28 K/uL with 82% Neutrophil
count, but ESR was remain high, 104mm/Hr. After
the first follow up, Anti-TB medication had started
according to national guideline category of �new case�
for 6months along with the steroid for two months.

Then, his cough, shortness of breath gradually
subsided. The fever abated and he was able to perform

all activities of daily living with an overall improvement
in glycemic control. He came for second follow up
after 18days ongoing treatment of Tuberculosis. On
the second follow up, Chest xray (Fig4) showed much
improvement with regards to the effusion. Pleural
effusion is reduced to the lower zone only of the left
lung and ESR reduced to 31mm/hr( which was
previously 104 mm/hour).

Patient is now continuing his Anti-TB treatment and
is currently in his 2nd month of treatment along with
the management of other co-morbidities.His overall
well being improved along with all biochemical &
radiological parameters.

Discussion:

Bangladesh has one of the highest incidence of TB
cases in the world with high TB and MDR-TB burden
[6]. Though, coinfection with tuberculosis (TB) and
bacteria has not been widely reported but superadded
bacterial infection can occur in TB patients and the
simultaneous occurrence of both infections leads to
delayed diagnosis and inadequate treatment.

The coexistent infections of  Klebsiella  and 
Mycobacteria have been diagnosed but not frequently
reported.7 A study conducted in Japan in 2016,
reported 128 cases of TB with coexistence of infectious
agents. Amongst which the second highest
coinfection was with K. pneumoniae that exhibited
significant mortality rate than the others.8 Coexisting
Klebsiella and Mycobacteria infections have been
reported in India and worldwide as well.3,5,9,10

Table-II

Pleural fluid Analysis

Name of the test Finding

Physical Examination: Appearance-Reddish

Cytological test: Total WBC count: 80000/cumm,

Total RBC count: 60000/cumm,

Neutrophil: 90%

Lymphocytes: 10%

Cytopathology for malignant cell: Negative

Biochemical Test: Glucose: 3.24 mg/dL, 

Protein: 4.98 g/dL, 

ADA: 52.26 U/L

Microbiological: AFB staining: AFB not found

Gram staining: Several gram-positive cocci

Microbiological (Culture): Culture has yielded no growth of any

pathogenic bacteria at 37 degree centigrade

Gene Xpert of Pleural fluid MTB-Detected, RIF Resistance-Not detected 
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Diabetes mellitus is a global health problem and over
80% of affected people living in low-middle income
countries (LMICs) where tuberculosis is
widespread.11 On the other hand, Tuberculosis (TB)
and diabetes mellitus (DM) have synergetic
relationship. It has been seen, diabetic patients are
2�3 times at higher risk of getting active TB
disease. Recent studies from Bangladesh have
reported an increasing frequency of diabetes among
persons with tuberculosis. Prevalence of TB among
patients with DM attending diabetic care centres in
Bangladesh was 3.4%.12

Klebsiella pneumoniae is an encapsulated gram-
negative bacterium found in the environment and a
member of the human intestine flora. It has been
associated with pneumonia in patient with diabetes
mellitus and in alchoholics. Diabetes mellitus is a
major growing risk factor for pulmonary infections with
Mycobacterium tuberculosis13 and Klebsiella
pneumoniae14 both of which our patient had.

In general, patients with TB and DM are not treated
differently than patients with only TB. Patients must
be treated according to standard category.Rifampicin,
isoniazid, ethambutol, and pyrazinamide remain the
first- line drugs for the treatment of susceptible
Mycobacterium tuberculosis strains. Almost all the
anti-TB drugs are safe in diabetic patients with TB
without other comorbidity. Before starting anti-TB
therapy, baseline renal, and liver function should be
assessed. Careful and frequent monitoring is required
as there is increased chance of hepatotoxicity, and
our patient was already on Warfarin therapy for which
PT was prolonged for therapeutic purpose and also
initially liver enzymes were higher. But eventually,
liver enzyme went down and Anti-TB drug didn�t cause
deterioration of liver function test of our patient.

Given the low occurrence of K. pneumoniae in the
community, the treatment of pneumonia should
follow standard guidelines for antibiotic therapy. Once
infection with K. pneumoniae is either suspected or
confirmed, antibiotic treatment should be tailored to
local antibiotic sensitivities. Current regimens for
community-acquired K. pneumoniae pneumonia
include a 14-day treatment with either a third
or fourth-generation cephalosporin as monotherapy
or a respiratory quinolone as monotherapy or either
of the previous regimes in conjunction with an
aminoglycoside.  If the patient is penicillin-allergic,
then a course of aztreonam or a respiratory quinolone
should be undertaken. For nosocomial infections, a
carbapenem can be used as monotherapy until
sensitivities are reported.15

In our patient, initially we treated the Klebsiella
infection with full course of 2weeks treatment of
antibiotic. After that, we had started the anti-TB
medications according to the guideline for the
treatment of Tuberculous pleural effusion. Patient
is responding well so far as had evidenced by clinical
well-being and improvement of the effusion.

Conclusion:

TB and Klebsiella pneumoniae lung infection can
coexist in patients with diabetes mellitus. There is a
considerable overlap in the clinical presentation of
these serious pulmonary infections hence the need
for a high index of suspicion, appropriate
investigation, and treatment in relevant situations.
And if the patient can be diagnosed early and managed
judiciously, then we will be able to combat the
mortality associated with these lethal combination
of Klebsiella and Mycobacteria, as occurred in our
patient.
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UNUSUAL PRESENTATION OF COMMON DISEASE IS
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Abstract:

The commonest site of osseous tuberculosis is the spine. Most vertebral lesions are contiguous.

Current research indicates the incidence of multiple level noncontiguous vertebral tuberculosis is

1.1% to 16%1. Here, we describe a case with noncontiguous multisegmental spinal TB with no

intervertebral disc involvement. Presentation of noncontiguous multisegmental spinal TB without

the involvement of intervertebral disc resembles that of a neoplasm or other spinal infection.

Differentiation requires the presence of a combination of general symptoms, laboratory test results,

appropriate radiological results, and the physician�s experience.
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Introduction:

Spinal tuberculosis (TB), also known as Pott disease,
was first reported by Percival Pott in 1779.1 One of
the most common extrapulmonary forms of TB, spinal
TB, accounts for 1% of all TB cases, and 50% to 60%
of osteoarticular TB.2,3 The onset of spinal TB is
insidious, usually manifesting first as back pain and
local tenderness as well as some systematic
symptoms associated with TB.

Atypical spinal TB may present a diagnostic dilemma
for physicians. Atypical forms of spinal TB are
uncommonly reported, mostly in case reports.6�

8 Because of insufficient emphasis and descriptions

in the literature, diagnosing atypical spinal TB
continues to be difficult, which could lead to delay
and inappropriate treatment.

Case Report:

A 20 yr-old female presented with pain and weakness
of the left upper limb. She was relatively well 3
months back, then she developed neck pain. Despite
conservative management, neck pain was gradually
increasing and

she started to develop weakness and numbness in
the left upper limb. Few days later patient developed
back pain with stiffness which used to persist



throughout the day. She admitted initial low grade

followed by high grade continued fever, night sweats

and 10kg weight loss but denied having a cough.At

her presentation to our hospital, she was bed bound

due to neck and back pain and weakness of the left

upper limbs. On examination, she was toxic, ill-

looking, temperature was 103°F.There was no

lymphadenopathy and organomegaly. Neurological

examination revealed wasting, diminished muscle

power of hand and impaired sensation of hand. lower

limb examination revealed diminished power,

increased tone, exaggerated jerks and extensor

planter.it was progressive. Initially there was no

sensory impairment but later she developed sensory

impairment at different level: T2, T3,T7,T8,L4.

laboratory test showed raised ESR (80mm in 1sthr)

and CRP (70 mg/l).Chest Xray was normal.

Radiography of her cervical and dorso-lumbar spine

showed normal cervical spine but wedge collapse of

D8 and L2 vertebral body. Renal, liver was normal.

Urine samples, blood cultures were negative.

Fevers, sweats, weight loss and and neurological

manifestation were considered atypical for a spondylo-

arthritis. Malignancy or indolent spinal infection were

important differential diagnosis.

MRI of whole spine revealed: In Cervical spine:

Bilateral paracentral protrusion of C5-6 disc and mild

compression on C6 bilateral exiting nerve roots. In

Dorsal and Lumber spine showed Multiple destructive

dorsal and lumbosacral vertebrae and bilateral iliac

bones with associated paravertebral and epidural soft

tissue showing peripheral enhancement and central

necrosis with mild to moderate cord compression at

D2-3 level and radicular impingement at multiple

levels and dristriction of body L5 vertebra  (figure 1).

Non-contiguous vertebral involvement raised the

suspicion of malignancy. So FNAC from thoracic spine

was done and feature was suggestive of

plasmacytoma/non-Hodgkin lymphoma. USG of whole

abdomen, CT-chest and abdomen and tumour marker

all were unremarkable. Core biopsy from the lytic

lesion of thoracic spine was done and again it showed

plasmacytoma.

Serum protein electrophoresis showed polyclonal

gammopathy and Immunoglobin electrophoresis

showed no band suggestive of no abnormal

accumulation of Ig molecule or free chain in the

serum. B2-microglobulin was 5.7mg/l. Bone marrow

biopsy showed normal active marrow with myeloid Fig.-1: MRI of whole spine

hyperplasia. Immunophenotyping of bone marrow
showed plasma cell in the marrow(1%).Typical
myeloma cells were not seen.
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PET-Scan of the whole body

PET-scan showed metabolically active lymph nodes
(cervical, supraclavicular, mediastinal) and multiple
skeletal sites and impression was either infection or
metastasis. So again, we did CT guided biopsy from
lytic lesion of D3 vertebrae. MTB complex detected in
low load and histopathological examination showed
Necrotizing Granulomatous Inflammation. Anti-TB
drug was started.1 month after treatment, during
follow up we found that patient was afebrile, her pain
and weakness was improving.

Discussion:

Tuberculosis remains the most common cause of
death by infectious diseases worldwide [1]. The spinal
form is the most common bone joint localization. It
occurs at an average age of between 30 and 40 years.1

The risk factors for this localization are, in particular,
the presence of a chronic disease such as diabetes
or chronic kidney failure, a long-term corticosteroid
therapy, or HIV infection.1,4

Usually, spine involvement happens through the
diffusion of blood from an active primary site (in
general, pulmonary site) or a latent site such as lung
or lymph node. It can occur by contiguity from a pleural
or lymph location. The involvement often concerns
two or more adjacent vertebrae. This adjacency is
explained by the presence of a single intervertebral
artery that supplies two adjacent vertebrae. In our
case we have found non-contiguous involvement of
spine and core biopsy from the lytic lesion showed
plasmacytoma. But meticulous investigation could not
prove her as a case of plasmacytoma. Repeat core
Biopsy showed necrotizing granulomatous disease
and MTB was detected.

Noncontiguous multi-tiered spinal involvement is very
rare in the literature.5 It is described especially among
children under 7 years due to the persistence of
intervertebral disc vascularization.6

A case report of three foci spinal TB in ��British Journal
Neurosurgery 2001�� was described as the first such
report in English language literature.7, 8 Turgut
reported 1 out of 694 cases, Rezai et al. 1/20,
Nussbaum 1/ 29, and a nuclear medicine study from
Saudi Arabia 3/63.9

With noncontiguous TB, it is probable that the venous
system is involved in the pathological process. Once
the first TB focus is established in the spine by
arterial/venous/ lymphatic inoculation, there will be
shedding of bacilli into the valveless venous plexus,
which allows retrograde flow with changes in
abdominal pressure. This would allow the bacilli to
travel to new vertebrae without being filtered through
the lungs or lymphatic system and thus establish
��skip lesions��, much like that done by sarcomas in
the venous sinusoids of long bones. This would
explain how a patient may present with the
involvement of multiple, isolated spinal levels and
no other obvious pulmonary/visceral/bony
involvement. The alternative would have to be
multiple hematogenous arterial seedings,
preferentially targeting different spinal areas, which
is less likely.

T.P.: 76   g/L            A/G Ratio: 0.56

Fractions % Ref. % g/l Ref. g/l

Albumin 3.6 < 55.8-66.1 27.4 40.2 - 47.6

Alpha 1 7.0 > 2.9 - 4.9 5.3 2.1 - 3.5

Alpha 2 17.0 > 7.1 - 11.8 12.9 5.1 - 8.5

Beta 1 4.6 < 4.7 - 7.2 3.5 3.4 - 5.2

Beta 2 7.8 > 3.2 - 6.5 5.9 2.3 - 4.7

Gamma 27.6 > 11.1 - 18.8 21.0 8.0 - 13.5

Comments: Serum protein electrophoresis shows elevated gamma

fraction which most likely represent polyclonal hyper-

gammaglobulinemia. No underlying monoclonal band is noted. Clini-

cal correlation recommended.
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Cold abscesses are common in spinal tuberculosis
(50%). Hence, we should search for them
systematically. Surgical draining of these collections
is recommended; it accelerates healing and reduces
the duration of anti-bacillary chemotherapy.6.

Medical treatment is generally effective. A
combination of rifampicin, isoniazid, ethambutol, and
pyrazinamide for 2 months followed by combination
of rifampicin and isoniazid for a total period of 6, 9,
12, or 18 months is the most frequent protocol used
for treatment of spinal TB.10

Conclusion:

To avoid the delay of diagnosis, especially in our
endemic context, tuberculosis should be in our list
of suspicion. This will improve the prognosis of our
patients.
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Introduction:

Talaromyces marneffei, previously known as Penicillium
marneffei, is a dimorphic fungus and can cause
disseminated mycosis mainly in immuno-compromised
individuals.1 Geographically it is limited in Southeast
Asia and it commonly occurs in patients with human
immunodeficiency virus (HIV) infection and rarely occurs
in patients with normal immunity.2,3 However, the
incidence of talaromycosis is gradually increasing in non-
HIV patients. Here we report a case of talaromycosis
who presented with non-resolving pneumonia.

Case Report:

A 58-year-old farmer, diagnosed case of diabetes with

poor glycaemic control, presented with 1-month history

A FIRST CASE REPORT OF TALAROMYCES

MARNEFFEI INFECTION PRESENTING AS A NON-
RESOLVING PNEUMONIA IN A NON-HIV DIABETIC
PATIENT FROM BANGLADESH
HASNA FAHMIMA HAQUE1, AKM SHAHEEN AHMED2, TARIFUL HOQUE3, REPON CHANDRA SAHA4,
FARHANA AFROZ5

Abstract:

Talaromycosis is a systemic fungal infection caused by dimorphic fungus Talaromyces marneffei.
It is endemic in Southeast Asia and generally complicates immunocompromised individuals, especially

those infected by human immunodeficiency virus (HIV). Here, we report an autocthonus case of

talaromycosis occurring in a non-HIV-infected Bangladeshi type 2 diabetic patient who presented

with non-resolving pneumonia. To the best of our knowledge, this is the first talaromycosis case

being reported from Bangladesh.
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of fever and cough. He did not have any history of

traveling outside Bangladesh. Before presenting to

our center, he required repeated admissions at

different hospitals and was treated with broad-

spectrum antibiotics without much benefit. Later on,

empiric anti-tuberculosis drugs were added.

He was febrile with features of left sided
consolidation. He had neutrophilic leukocytosis
(17400/cmm) and chest imaging revealed
consolidation (Figure:1a) with multiple cavitary lesions
(Figure 1b). Bronchoscopy showed a tongue like
projection in left upper bronchus (Figure:1c) and
bronhoalveolar lavage was sent for bacterial and fungal
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culture, which revealed growth of Pseudomonas and
Talaromyces respectively. Histopathological findings
of bronchoscopic lung specimen (Figure: 1d) were
consistent with the diagnosis of talaromycosis.
Antibody against HIV appeared negative.

He was treated with injection colistin (according to
sensitivity) and oral itraconazole. Other medications
included insulin and paracetamol. Patient was
discharged after two weeks with markedly improved
clinical and radiaological status. Antifungal treatment
was continued up to 12 weeks.

Fig.-1: a) Chest radiograph shows consolidation in the upper and mid zone of left lung b) Multiple cavitary
lesions in left side on computed tomography of chest c) Bronchoscopy showed a tongue like projection in left
upper bronchus d) Yeast-like cells were identified in histopathology.

Discussion:

The first reported human case of talaromycosis was
in an American missionary with Hodgkin disease who
lived in Southeast Asia.4 Almost 80% of the patients
are immunocompromised like HIV infection and
others are acquired cellular immune deficits such as
transplant recipients, individuals with hematologic
malignancies, those treated with steroids or cytotoxic
agents, diabetes mellitus.5,6 T. marneffei can infect
various organs like lung, liver and skin.7

The clinical manifestations of talaromycosis vary from
isolated skin lesions to respiratory failure and

BJM Vol. 34 No. 1 A first case report of Talaromyces marneffei infection presenting as a non-resolving pneumonia

63



circulatory collapse.8 Diagnosis can be made by
demonstrating the characteristic morphologic findings
of this fungus in biopsy material or in blood smears
of patients with fungemia.9 The antifungal therapy
causes clinical and microbiologic resolution of
infection in up to 95 percent of patients.10 Our case
was non-resolving pneumonia. Fungal culture,
microscopic examination and histopathological study
were done to establish the diagnosis and a long-term
antifungal therapy was required for successful
treatment outcome.

Conclusion:

We emphasize, careful history taking, physical
examination and relevant investigations are required
to reveal double pathology and to treat simultaneously
for alleviating complications and mortality.

Consent: Informed consent was taken from the
patient regarding publication of this case and
accompanying images.
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A 60-year-old lady, diagnosed case of type 2 diabetes
mellitus, systemic hypertension, stage 4 chronic
kidney disease and dyslipidaemia, presented with a
3-day history of fever, vomiting and bilateral loin pain.
She was febrile with a temperature of 102° F,
tachycardic (pulse 112/min) and there was bilateral
renal angle tenderness. She had neutrophilic
leucocytosis (total white cells 23,100/cmm of blood
with 93.3% neutrophils) and urine routine and
microscopic examination revealed plenty of pus cells/
high power field. Urine and blood cultures were sent.
Non-contrast abdominal computed tomography (CT)
scan was performed and a coronal section is shown
(Fig.-1). Study the film and answer following
questions.

Questions

Q 1. Mention abnormal CT finding.

Q 2. What is the radiological diagnosis?

Q 3. Mention one risk factor that might have
contributed to the condition in this case.

Q 4. Mention principles of management.

MEDICAL QUIZ: IMAGE � 1
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Fig.-1: CT scan of abdomen
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A 49-year-old woman presented with low back and
left leg pain of 4 years duration and a history of
medication use for treatment of hypertension and
diabetes mellitus for over 20 years. Neurological

examination revealed hypoesthesia of the left leg and
no motor deficit, with normal deep tendon reflexes.
Magnetic resonance imaging (MRI) of spine had done
(Figure-1 ). Give the answer of the following questions:

Questions

Q1. What are the findings of the MRI ?
Q2. What is the diagnosis?
Q3. Enumerate 3 differential diagnosis?
Q4. What is the treatment?

Fig.-1: MRI of spine



Answer to Medical Quiz - 1

Answers:

Ans. 1. Multiple air pockets withing parenchyma of
both kidneys.

Ans. 2. Class 4 emphysematous pyelonephritis.

Ans. 3. Diabetes mellitus

Ans. 4. Resuscitation (if in shock), intravenous broad
spectrum antibiotic, glycaemic control (using
insulin), release of urinary flow obstruction
(if any), surgery (in selected cases) along with
supportive measures like antipyretics.

Review:

Emphysematous pyelonephritis is an uncommon
necrotizing infection of kidney parenchyma, collecting
system and peri-nephric area and is characterized by
acumulation of gas. Patients with diabetes mellitus,
immunosupressed condition and those having urinary
flow obstruction by stones, tumour or renal papillary
necrosis are at increased risk of developing
emphysematous pyelonephritis.1 The spectrum of
microorganisms responsible are the same of acute
pyelonephritis with Escherichia coli being the
commonest.2 Hypoxic conditions and fermentation
of glucose by enteric microorganisms produce gases.

Clinical presentation mimics acute pyelonephritis.
Classifiction is based of CT scan findings.1 Treatment
modality has changed over the previous decades;
availability of effective broad-spectrum antibiotics,
interventional procedures and multi-disciplinary
approaches have revolutionized these changes and
nephrectomy is now a less prefered option but should
not be delayed as and when necessary.1-3
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Answer to Medical Quiz - 2

Answers:

Ans. 1. Sagittal T1-enhanced magnetic resonance
(MR) image shows a low signal mass, with
rim-enhancement in the spinal canal at the
T12 level.

Ans. 2. Both T1- and T2-weighted MR images show
a low signal mass.

Ans. 3 Schwannoma 

Ans. 4. i). Meningioma, ii). Metastatic tumors,
iii) Neurofibroma

Ans. 5. Surgery

Review:

Spinal schwannomas are the most common
benign nerve sheath tumors within the spinal canal,
typically arising from spinal nerve roots of spine 1.
They are one of the most common intradural
extramedullary spinal tumors, representing 15-50%
of such lesions. Rarely (1%), it is intramedullary
tumors 2. They are most frequently seen in the
cervical and lumbar regions and less frequently in
the thoracic spine.

Peak incidence of spinal schwannomas is in the fifth
through seventh decades 2. There is no significant
sex predilection. The vast majority of spinal
schwannomas are solitary and sporadic (95%)2.
However, there is a link to type 2 neurofibromatosis
(NF2). Nearly of spinal nerve root tumors in NF2
individuals are schwannomas or mixed tumors. The
finding of multiple schwannomas in a young adult
without the NF2 mutation may meet the criteria for
schwannomatosis. Patients frequently complain of
pain because dorsal sensory roots are where spinal
schwannomas typically develop. There is also
radicular sensory loss. There is less weakness. Large
lesions may result in myelopathy. 3

These tumors typically detach from other nerve roots
and develop from sensory root Schwann cells. These
lesions typically have a globular shape and are highly
defined. Schwannomas typically present as solid, well-
defined, spherical lesions that are frequently
accompanied by surrounding bone remodeling. When
enormous, they may either protrude from the neural
foramen or line with the long axis of the cord,
generating sausage-shaped masses that can extend
over several levels or may protrude out of the neural
foramen, forming a dumbbell-shaped mass. 

In most cases, neurofibromas and schwannomas
cannot be distinguished radiographically.

Schwannomas can resemble neurofibromas on MRI,
however schwannomas are more frequently linked to
bleeding, intrinsic vascular abnormalities
(thrombosis, sinusoidal dilatation), cyst development,
and fatty degeneration. In neurofibromas 4, these
features are uncommon. Neurofibroma, meningioma,
intradural extramedullary metastases, tuberculoma,
paraganglioma, and myxopapillary ependymoma are
the prominent differential diagnoses. 5In MRI
sequences, typical signal features include:25% are
hypointense and 75% are isointense in the T1WI.T1
C+: about 100% enhance, T2: more than 95% are
hyperintense, and T2: typically with mixed signal 6.
Although schwannomas are slow-growing lesions,
they can nonetheless be quite harmful. Malignant
change practically never occurs in them.Surgery is
the treatment of choice. Gross total resection is
usually curative for patients with sporadic tumors.
There is a substantial prevalence of new tumor
formation in NF2 patients7.
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