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CURRENT COVID-19 SURGES IN BANGLADESH 2021
MA FAIZ

Almost one year after the detection of first case of SARS
COV-2, Bangladesh witnessed consecutive four days’
of more than 7000 cases per day with more than 60
deaths as of 7th April 2021 and more than 100 deaths
per day as of 19th April, 2021. Diagnostic capacity by
RT-PCR was increased, although rapid antigen
detection could be widely used and scaled out for quick
diagnosis. Based on the WHO COVID-19 Strategy
National Preparedness and Response Plan for COVID-
19 was developed in early 2020 to prevent and control
the pandemic.1 ‘National’ plan was not found to be
widely available and consulted for implementation by
different organs of the government as a part of ‘Whole-
of Government’ approach of containment. The potential
reasons behind recent COVID surges in Bangladesh
could be:

• Multiple factors and complicated

• New variants of concern (UK, South Africa, Brazil)

• Local/Bangladesh mutations could be responsible
too. Lack of adequate genome sequencing research
in Bangladesh

• NOT optimal following the public health measures

• COVID denial

• COVID fatigue

• Infodemic – misinformation, rumours.

What can be done?

Following the strict public health measures -wearing
mask appropriately, hand washing, physical
distancing, get tested, and get vaccinated. In the initial
phase of the pandemic despite denial,there was lots of
enthusiasm and community awareness soon died down
to adhere the fundamental principles of ‘Public Health’.
Continued stress on the importance of physical
distancing, wearing mask and hand washing was
mostly missing and hardly any role model was
enthusiastically promoted. Despite a good rural
community health care system we are yet to utilize
them in taking the opportunity of tackling the
pandemic through creating a ‘community movement’

of health promotion and disease prevention centering
COVID-19. Bangladesh developed an excellent strategy
for Social and Behaviour Change Communication
(SBCC) for creating community awareness on different
priority public health problems under different
operation plan using the principles of Bangladesh
SBCC strategy- ‘coordination, capacity development
and community engagement’ through an implemen-
tation plan using Socio-ecological Model (Fig.-1).2 This
is the right time to test the strategy through developing
and implementing COVID-19 SBCC strategy which will
strengthen the community system taking example of
four already existing community groups for ~6000
population in the catchment area of a community clinic
(CC)- community group and community support
groups.3

Policy/Enabling Environment

(National, state, local laws)

Organizational

Organizations and social institutions)

Community

(Relationship between organizations)

Interpersonal

(Families, friends, 

social networks)

Individual

(knowledge , attitudes

behaviors)

Source: Comprehensive Social and Behavior Change

Communication Strategy, MOH&FW 2016

Fig.-1: Socio-Ecological Model

Initially COVID-19 started in cities having inequal
access of health care services to different segment of
population. So it is high time to find a viable urban
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primary health care (equivalent to rural CC based
community based health care) in an environment of a
non functional urban primary care in Bangladesh when
an urban health strategy and action plan recently
developed is yet to be implemented.4

Vaccine deployment plan was developed based on WHO
document which emphasised the vaccination as
continuation of the broader COVID strategy which was
not discussed in broader community not also visualized
as an additional layer of protection not the only way of
protection.5,6

Communication on different facets of public health
measures was there, the reasons of not following them
to have an impact is a concern. Is it that we could not
propagate the message in the way the community
wanted or could understood. Could more
anthropological and social involvement could be
utilized.The widespread ‘rurmours’ could be listened
to for efficient handling of how to deal with
misinformation. Time is not running out to tackle
systematically the misinformation prevailing or
continue to prevail.

We started the activities for potential pandemic
preparedness in 2019 which covers measures at point
of entry, few documents were quickly developed. It was
unfortunate that ‘science’ could not be upheld while
adherence/compliance to the measures were said to
be violated specially mistakes recurred in ensuring
mandatory recommended quarantine of the returnees,
not enough resources could be mobilised to this end
resulting in paying heavy price by the Community.

Lockdown- debatable how effective in adense
populated, poor country like Bangladesh.Documents
prepared without enough attempts to implement in a
concerted manner. Unplanned lockdowns (as we have
done so far) rather contributed in increase
transmission all over the country via population
movement and mismanagement. While writing this
note border closure with India to contain the spread is
appreciated.

Herd immunity via vaccination - vaccine coverage,
vaccine hesitancy are concerns in Bangladesh. ‘Herd
immunity’ through vaccination is the ultimate aim. In
order to understand the progression of population
immunity antibody level to be measured periodically.

Contact tracing – appears to be missing in
Bangladesh.Whatever tests we did was not linked with
patients in most of the occasion. In some places we
enthusiastically started but soon loosened the contact
tracing for quarantine and even isolation of the cases.
No dedicated group was responsible for monitored
contact tracing and isolation of the cases. The knowhow
of ‘contact tracing’ learned for TB, Nipah, Influenza,
Japanese encephalitis was not attempted to use in the

Pandemic. When resurgence was suspected the contact
tracing was loosened and gave up rather.

Strengthening testing and tracing. Currently no system
in place to identify asymptomatic carriers. We have no
clear idea about the percentage % of population affected
in rural, urban and slum areas.

Research capacity: tracking variants of concern (UK-
B117; SA- B1.351; Brazil- P1) and genome sequencing.
Detection of variants either of UK, Brazil, or South
African or any new specific to Bangladesh will be
possible by genome sequencing.7 Capacity
development for sequencing and surveillance is urgent
need to provide evidence based information and taking
decision including currently used vaccine utility.
Whatever data is available should be periodically make
publicly available with decision.

Evidence based resource allocation. Our resources are
very limited - hospital beds, ICUs, trained
professionals. Management of highly contagious
infections deserve specialized trained infectious disease
(ID) medical professionals which was not available in
Bangladesh. In order to save the non COVID cases
dedicated ID professionals should be deployed in major
hospitals across the country.

Infection prevention and control (IPC) a basic element
of controlling respiratory infections deserves due
attention for controlling the current pandemic, tackling
antimicrobial resistance and so forth. Involvement of
all health care professionals giving due recognition of
services of all health care staff can not be ignored.
Outsourcing of basic staff (for example, cleaners, and
MLSS, a task specific specialization should not be
ignored) essential for IPC including in-house waste
management needs to be seriously revisited so also
top priority on community waste management deserve
due coordinated attention and funding.
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 ORIGINAL ARTICLE

CAT-21 A/T GENE POLYMORPHISMS ASSOCIATED
WITH BREAST CANCER SUSCEPTIBILITY
Kevin Owen1, Siti Syarifah2, Mutiara Indah Sari3

Abstract:

Background: Oxidative stress induced cancer cell formation. Gene polymorphism plays roles in

carcinogen metabolism, antioxidant and DNA repairing pathway was susceptibility to oxidative stress.

This study aim to determine the association between CAT-21 A/T polymorphism with breast cancer

susceptibility. Methods: Case control study was conducted on 65 breast cancer patient and 65 healthy

control group. The whole blood samples were isolated from 65 breast cancer patients in Haji Adam

Malik General Hospital Medan and 65 healthy control group. The CAT-21A/T polymorphism was

analyzed by PCR-RFLP procedure. PCR-RFLP product was electrophoresed and visualized in agarose

4%. Results:The AA CAT-21 genotype were lower in breast cancer (BC) than healthy control (HC)

group (31/47.7% vs 40/61.5%), in the contrary AT+TT genotype was greater in BC than HC group

(34/52.3% vs 25/38.5%) with (p=0.159, OR=1.755, CI=0.874–3.525). A allele CAT-21 were found

lower in BC than HC group (89/68.5% vs 105/80.8%) then T allele were greater in BC than HC group

(41/31.5% vs 25/19.2%) with (p=0.033, OR=1.935;CI=1.022-3.428). Conclusions: There was

significant difference in allele distribution of CAT-21 A/T between case and control group but no in

genotype distribution. In this population study showed that allele of CAT -21 A/T polymorphism

could represent as a risk factor to breast cancer.

Keywords: breast cancer, CAT-21 A/T, polymorphism.
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Introduction:

Breast cancer is the most common type of cancer in
women. In 2016, there was estimated 245.299 new
cases of female breast cancer and 41.487 women died
of female breast cancer in the United States.1 According
to Indonesian Ministry of Health data in 2013, breast
cancer in Indonesia has the second highest prevalence
after cervical cancer.2 Various research evidenced
about cancer, it caused by a combination of various
factors such as age, genetic mutation, age of
menopause, first menstruation at young age, family
heredity of breast cancer, alcohol consumption,
radiation, obesity, hormone therapy and oxidative
stress conditions in cells.3-5

Oxidative stress is an imbalance between free radicals
and antioxidants that is triggered by reduced
antioxidants and excess free radical production. There
were three antioxidant groups, namely enzymatic
antioxidants, chain-breaking antioxidants and
transition metal antioxidants. The enzymatic
antioxidant groups are superoxide dismutase (SOD),
glutathione peroxidase (GPx), glutathione reductase
(GR) and catalase (CAT).6,7

The CAT is a common antioxidant that found in all
oxygen-exposed organisms. Previous studies showed
that rs7943316 (CAT-21 A/T) polymorphism in the
promoter region can alter the binding affinity of
transcription factors of CAT. This process leads to a
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decrease in the catalytic activity of CAT. The decrease
activity of CAT can increase oxidative stress that caused
damage to certain genes. Oxidative stress can trigger
cancer development in the cells.8,9 The  study by other
researcher showed changes of expression of CAT
“1518/”1226 in cancer cells. These gene changes
support cell enhancement by inducing genetic
instability and activating oncogenes.10 Study about
association of CAT-21A/T polymorphism and breast
cancer has never been done. Based on description
above, we are interested in analyzing the association
of CAT-21A/T polymorphism with breast cancer
susceptibility in the Haji Adam Malik General Hospital
Medan, Indonesia.

Methods:

Study subjects
This research was case control study design. We
calculated the number of subjects based on the
prevalence of breast cancer was 15-25%. Based on
the equation, we got 65 breast cancer patients for case
and 65 healthy women for control. Breast cancer
patients that diagnosed by oncologist were recruited
at Haji Adam Malik General Hospital, and healthy
control group were recruited at Medical Faculty
Universitas Sumatera Utara and gym in Medan. The
inclusion criteria for case group were patients who had
the age between 16-68 years old, had normal liver and
kidney examination, had normal complete blood count
(CBC) before underwent chemotherapy and approved
to sign informed consent. The inclusion criteria for the
control group were healthy women who had age
between 16-68 years old, had normal liver and kidney
examination. Exclusion criteria in healthy control
group were family history of breast cancer.

Ethics

This study was done in March to November 2019 after
ethical approval (E.C. No.8/ KEPKFK USU-RSUP HAM/
2019) from ethical committee of Medical Faculty
Universitas Sumatera Utara.

Blood Sample and DNA extraction

DNA was isolated from peripheral leukocyte. The 3 ml
blood was put into EDTA tube and was centrifuged in
3000 rpm for 15 minutes, and then we collect 300 µl
buffy coats in 1.5 ml eppendorf tube. From the
incubation and centrifugation process of buffy coat,
the form of sediment existed in the bottom of tube. We
added 300 µl Nuclei Lysis Solution, 100 µl Protein
precipitation 50 µl DNA Rehydration Solution to get
the DNA (Promega®, USA).

PCR- RFLP and Detection of CAT-21A/T gene  CAT-
21A/T polymorphism analyzed by using convensional
Polymerase Chain Reaction (PCR)-Restriction Fragment

Length Polymorphism (RFLP) in Laboratory of Medical
Faculty of Universitas Sumatera Utara, Medan,
Indonesia. The primers are Forward: 5´-AAT CAG AAG
GCA GTC CTC CC-3’ and Reverse: 5’ TCG GGG AGC
ACA GAG TGT AC-3’. The PCR cocktail mix volume is
23 µL + 2 µL isolat DNA. PCR cocktail mix consisted of
12.5 µL master mix, 1 µL each forward and reverse
primer, and 8.5 µL nuclease free water. PCR was
carried out with a primary denaturation step at 95°C
for 4 minutes, with 30 cycles of denaturation at 94°C
for 1 minute, primer annealing at 61°C for 40 seconds,
elongation at 72°C for 1 minute, and a final elongation
at 72°C for 5 minutes.11

PCR product (250 bp) was digested by restriction
enzyme Hinf1 for 2 hours at 37ÚC. RFLP product was
visualized using agarose 4%, with wild type AA at 177
bp and 73 bp; heterozygote AT at 250 bp, 177 bp, 73
bp and mutant homozygote TT at 250 bp due to loss
of restriction site for Hinf1 enzyme.

Statistical analysis

The association between CAT-21 A/T polymorphism
with breast cancer was assessed by Chi Square with
odds ratio and CI 95% using SPPS version 25.0 for
windows program (SPSS, Chicago, IL, USA).

Results:

Histological presentations of breast cancer patients

65 histological data including Grade and Stage of
breast cancer were retrieved from patients’ hospital
record. The Histological parameters of breast cancer
group can be seen at Table I.

Table-I

Histological parameters of breast cancer

Characteristics Case

Histological Grade Grade  (Ca Mammae) n (%)

Invasive Duct Ca I 18 (27.69)

II 29 (44.61)

III 2 (3.07)

Invasive Lobular Ca II 4 (6.15)

Infiltrating Duct Ca II 11 (16.92)

Infiltrating Duct Ca III 1 (1.53)

Stage

IIA 6 (9.23)

IIB 6 (9.23)

IIIA 2 (3.07)

IIIB 36 (55.38)

IV 15 (23.07)

Ditribution of CAT-21A/T genes among the study
population



100 bp

DNA

Ladder

250 bp

177 bp

73 bp

Fig.-1. is a representative gel showing the separation
of CAT-21A/T gene amplicons from study subjects on
agarose gel. PCR product of catalase gene
electrophoresed in the form of DNA band of 250 bp.

Fig.- 1. The separation of CAT-21A/T gene amplicons
in 4% agarose gel electrophoresis, RFLP products
showed (AA genotype: 177 bp and 73 bp); (AT genotype:
250 bp, 177 bp, and 73 bp) and (TT genotype: 250bp)

Table II

Genotype and allele distribution in breast cancer and healthy control group.

CAT-21 A/T Control Breast Cancer P Odds ConfidenceInterval

n (%) n (%) Value Ratio (95% CI)

AA 40 (61.5) 31 (47.7) - 1 (reference)

AT+TT 25 (38.5) 34 (52.3) 0.159 1.755 0.874 – 3.525

Total 65 (100) 65 (100)

A 105 (80.8) 89 (68.5) - 1 (reference)

T 25 (19.2) 41 (31.5) 0.033 1.935 1.022 – 3.428

Total 130 (100) 130 (100)

In this study population, genotype CAT-21 had

increasing the risk of breast cancer, although only

clinically significant, not statistically (p=0.159,

OR=1.755, CI=0.874–3.525).  The A allele of CAT-21

was lower in breast cancer than healthy control group

(68.5% vs 80.8%) whereas T allele were found greater

in breast cancer than healthy control group (31.5% vs

19.2%). There was significant difference in allele

distribution between case and control group (p=0.033).

Comparison of allele proportion between breast cancer

patients and healthy control group was showed in OR

= 1.94 (CI=1.022-3.428). Genotype and allele

distribution of CAT-21A/T in breast cancer and healthy

control group showed at Table II.

There were no statistical differences in genotype

distribution of CAT-21 gene polymorphism with breast

cancer staging with p = 0.937 (p>0.05). The association

between CAT-21A/T gene polymorphism and breast

cancer stage showed in Table III.

Table-III

Genotype distribution of CAT-21A/T based on breast

cancer stage

Genotype Breast Cancer Stage P

IIA/IIB IIIA/IIIB IV Value

n(%) n(%) n(%)

AA 7 (58.3) 19 (50.0) 5 (33.3) 0.937

AT+TT 5 (41.7) 19 (50.0) 10 (66.7)

Total 12 (100) 38 (100) 15 (100)

Discussion:

Breast cancer is a disease that leads cells in breast to

proliferatife, change, and spread out of control. The

proliferating cells will eventually form a lump or mass

called tumor. Breast cancer can originate from breast

tissue either from the gland for milk production or the

ducts that connecting lobules to nipple. Early diagnosis

of breast cancer provides a great opportunity for

recovery and successful treatment. The gold standard

for breast cancer is by histological examination. In this

study, the histological grading of breast cancer was

obtained and the most results were invasive duct

carcinoma (grade II). These results are in line with

previous studies that the invasive ductal grading was

the highest. According to the American Cancer Society,
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8 out of 10 invasive breast cancers were invasive ductal
carcinoma type. Invasive ductal carcinoma type was

starts from cells in the lactiferous ducts of breast glands

that come through the ductal walls and develop into

breast fat tissue.12-14

In this study, the most common stage of breast cancer

was stage IIIB with 36 cases (55.38%). The same results

were found in study by Partini et al., (2018) 15. The
other study by Rondonuwu et al., (2016) found the

most breast cancer is stage IV with 96 cases (63.6%).15

The discovery of many patients in advanced stage is

due to low public awareness in checking themselves

routinely or doing breast self-examination (BSE).

Different data were obtained in Wang et al., study,
which showed the highest percentage of staging was

at the localized stage (stages I, and II).16  This may be

due to the high awareness of women in that population

through early detection of breast cancer such as

mammography test, so that the prevalence can be

suppressed.17,18

Early detection of breast cancer can be done when

someone knows the factors related to the risk of

suffering from breast cancer. The risk factors are

very complex such as increasing age, family history,

body mass index, carcinogenic, hormonal exposure

such as estrogen use, increased oxidative stress and
etc.5,6,19 Oxidative stress is related to an imbalance

between the production of reactive oxygen species

(ROS) and antioxidant levels. The human body has

antioxidant systems such as CAT to neutralize ROS.

As an antioxidant, the function of CAT is releasing

H2O2 into oxygen and water, H2O2 is important in
cell defense against oxidative damage. The catalase

gene encodes a single protein of 526 amino acids

located on chromosome 11p13; the catalase gene

length is 34 kb consisting of 12 introns and 13 exons.

Lower of CAT gene expression in cancer cells is still

an unanswered question, but the previous research
reported the polymorphism of rs7943316 (CAT-21A/

T) changed the catalytic activity of catalase enzymes.

The reduced catalytic activity of CAT can increase

the susceptibility of oxidative stress that ultimately

results in damage to certain genes that induced

cancer.20, 21

We found that the CAT-21 A/T genotype had a risk of

breast cancer 1.75 fold, whereas the CAT-21 A/T allele

was at risk of developing breast cancer 1.94 fold.

Recent studies have focused on the relationship of CAT

polymorphism with various types of cancer but many

results are inconsistent. Glorieux and Calderon (2017)
study showed the expression of CAT altered in cancer
cells, most likely supporting cell proliferation by

inducing genetic instability and oncogen
activation.22,23 Regulation of catalase expression
mainly controlled at the transcriptional level although
other mechanisms may also be involved. In addition
to transcription factors such as Sp1 and NF-Y, JunB
and RARá transcription factors are important
regulators of breast cancer cells by recruiting proteins
involved in chromatin transcription and remodeling
complexes. Therefore, CAT can be the target of future
therapy in the context of cancer by using a pro-oxidant
approach.24-26

Conclusions:

This current study also assessed the association
CAT-21A/T polymorphism with the stage of breast
cancer, but there was no association. Many different
opinions occur between the associations between
CAT-21A/T gene polymorphism with breast cancer
and therefore it is still necessary to do further
research with a larger population by analyzing the
association of CAT-21A/T polymorphism and the
level of CAT expression and its risk factor of breast
cancer. In this population study showed that CAT -
21 A/T polymorphism could represent as a risk factor
to breast cancer.
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USE OF ALLOPURINOL IN SLOWING THE PROGRESS
OF CHRONIC KIDNEY DISEASE STAGE III AND IV
ABDUS SALAM OSMANI1, MOMENA KHATUN2, NASREEN CHOWDHURY3, KHALEDA AKTER4,
MD. DAHARUL ISLAM5

Abstract:

Background: Hyperuricemia is associated with the event of hypertension and renal disease progression.

The aim of the study was to evaluate the role of allopurinol in slowing the progression of chronic kidney

disease (CKD) stage III and IV. Methods: This study was prospective interventional study was carried

out in department of Nephrology, Sir Salimullah Medical College and Mitford Hospital, Dhaka, during

the period of January 2014 to December 2014. On the basis of inclusion and exclusion criteria a total of

80CKD patients were enrolled in this study.80 patients were distributed in two groups. 40 patients

were placed in treatment group and 40 patients were placed in control group. Purposive sampling

method was followed.40 patients of treatment group were administered allopurinol 100 mg daily. Clinical,

hematologic, and biochemical parameters were measured at baseline, at 4th month and 8th month of

treatment. Results: No significant differences were seen between baseline SBP, DBP, Hb and HbA1c

with 4th month and 8th follow up in both treatment group and control group. eGFR was significantly less

declined at 4th months and 8thmonths in patient treated with allopurinol (treatment group). A negative

Pearson’s correlation (r= -0.104; p=0.524) was found between uric acid with eGFR at 8th month in treatment

group and significant positive Pearson’s correlation (r= 0.559 p=0.001) was found with CRP level. eGFR

was significantly more declined at 4th months and 8th months in patient of control group. In control group

a negative Pearson’s correlation (r= -0.126 p=0.437) was found between uric acid with eGFR at 8th month

and positive Pearson’s correlation (r= 0.275 p=0193) was found with CRP level. Conclusions: Uric acid

and CRP were significantly declined at 8th months in treatment group. Thus eGFR progression was

significantly slow in treatment group at 4thmonths and 8th months from baseline due to positive effect of

allopurinol by reducing inflammatory process that causes by high uric acid.
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Introduction :

In patients with chronic renal disease, there is
decreased uric acid (UA) urinary excretion, and whether
it will give rise to hyperuricemia depends on the
gastrointestinal excretory compensation. This leads to
an increased prevalence of elevated serum UA in
patients with chronic kidney disease (CKD) 1. Elevated
serum UA is associated with increased risk for the
development of hypertension and cardiovascular
disease.2 Chronic hyperuricemia stimulates the renin-
angiotensin system and inhibits the release of
endothelial nitric oxide, contributes to renal
vasoconstriction and increased BP, as well as to a
higher level of interstitial inflammation and progression
of renal disease.3,4

Allopurinol reduces serum UA levels by inhibiting
enzyme xanthine oxidase. For animal models of
established renal disease, correction of the
hyperuricemic state can significantly improve BP
control, reduce proteinuria, and slow the progression
of renal disease.4 There are few information about
patients with CKD that confirm these results. The
primary objective of this study was to analyze the effects
of allopurinol in stage iii and iv CKD patients in
reducing the progressing renal disease.

Methods:

The study was approved by the institutional ethics
committee, and each participating patient gave written
informed consent before enrollment.

 ORIGINAL ARTICLE

Bangladesh Journal of Medicine (BJM)
ISSN : 1023 - 1986
eISSN : 2408 - 8366



One hundred patients were followed up in Department
of Nephrology, Sir Salimullah Medical College and

Mitford Hospital from January 2014 to December 2014

and screened for eligibility to participate in the study.

Included subjects had to fulfill the following inclusion

criteria: (1) Age above 18 years both male and female.

(2) CKD stage III (eGFR 30-59 mL/min/1.73 m2) and

CKD stage IV (eGFR 15-29 mL/min/1.73 m2) having

hyperurecaemia (male>7.6 mg/dl, female>6.0 mg/dl)

and (3) Patients who give consent to participate in the

study.

We excluded patients with a history of allopurinol

hypersentivity, those who were already on allopurinol

treatment, with active infections or inflammatory

diseases, with HIV infection, with chronic gouty

arthritis, and patients who received immuno-

suppressive therapy. All patients were distributed in

two groups.40 patients were placed in treatment group

and 40 patients were placed in control group.

Purposive sampling method was followed. Similar

pattern of distribution had been attempted by

alternative of the subjects by considering stages of

CKD, confounding factors hypertension and diabetes,

and treatment history of hypertension, diabetes with

similar groups of drugs. Similarly normotensive and

nondiabetic patients are placed alternatively in both

groups. The dosage of antihypertensive drugs, lipid

lowering agents, antiprotienuric drugs and antiplatelet

drugs were continued and adjusted according to the

individual patient’s clinical condition.40 patients of

treatment group were administered allopurinol 100 mg

daily5. Follow up was given two times by four months

interval. After collection of data, data were checked

and rechecked thoroughly and meticulously to exclude

missing or inconsistent data. Corrected data were

entered into the computer.

Follow Up Assessment:

During follow up following parameters are investigated

of both groups of patient.To determine the effect of

allopurinol on inflammatory markers ESR and CRP

were measured at baseline, at 4th and 8thmonths of

treatment. Serum uric acid was measured similarly to

see the effect of allopurinol of all study patients. To

determine the effect of allopurinol on renal function

and progression of CKD, serum creatinine was

measured and eGFR was calculated by using MDRD

formula at baseline, at 4th and 8thmonths after starting

treatment. Clinical and biochemical findings were

compared between control group and with that of the
treatment group.

Results:

Table I

Distribution of study population by demographic

variable (n=80)

Age Treatment Control p

(years) (n=40) (n=40) Value
n % n %

11 - 20 1 2.5 0 0.0

21 - 30 10 25.0 5 12.5

31 - 40 5 12.5 11 27.5

41 – 50 9 22.5 4 10.0

51 - 60 5 12.5 13 32.5

61 - 70 8 20.0 7 17.5

71 - 80 2 5.0 0 0.0

Mean ± SD  44.55±16.97      45.65±12.93 0.091ns

Sex
Male 28 70.0 26 65.0 0.812ns

Female 12 30.0 14 35.0

Table I showed that the mean age 44.55±16.97 years in
treatment group and 45.65±12.93 years in control group.

Table II

CKD stage of the study population (n=80)

Stage         Treatment              Control p

          (n=40)             (n=40) Value
n % n %

Stage 3 13 32.5 10 25.0 0.458ns

Stage 4 27 67.5 30 75.0

Table II showed CKD stages of the patients. At CKD
Stage-3, 32.5% & 25% were in treatment & control
group respectively. At Stage-4 67.5% & 75%were in
treatment & control group respectively.

Table III

SBP & DBP in treatment and control group in CKD

Stage 3 and Stage 4 (n=80)

Treatment(n=40)Control(n=40) p Value

SBP (mmHg) Mean±SD Mean±SD

Baseline 145.8±8.51 140.7±7.88 0.053ns

At 4th  month 139.8±7.33 141.1±8.12 0.063ns

At 8th month 140.6±8.26 140±9.54 0.764 ns

DBP(mmHg)

Baseline 86.25±5.96 87.75±8.08 0.347ns

At 4th  month 83.88±5.94 85.75±7.64 0.225 ns

At 8th month 81±8.26 82.18±10.18 0.507 ns

Table III showed no significant change in SBP & DBP
was observed in treatment group and control group
after 8th month of the study.
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Table IV

Effect of allopurinol on Inflammatory marker in treatment

and control group in CKD Stage 3 and Stage 4 (n=80)

Treatment Control p

(n=40) (n=40) Value
Mean±SD Mean±SD

ESR

Baseline 38.3±13.23 41.77±11.61 0.089ns

At 4th  month 32.65±9.49 42.69±10.65 0.001 s

At 8th month 27.93±7.69 40.23±9.73 0.011s

CRP (mg/L)

Baseline 15.5±8.88 16.53±11.92 0.831 ns

At 4th  month 12.03±8.28 18.8±13.41 0.008s

At 8th month 10.78±6.65 21.1±15.26 0.001s

Table VII showed, inflammatory marker was reduced
in treatment group at 4th&8th month of follow up but
was increased in control group in both follow up
compare to the baseline.

Table V

Effect of allopurinol on Uric Acid in treatment and

control group in CKD Stage 3 and Stage 4 (n=80)

Treatment Control p

(n=40) (n=40) Value
Mean±SD Mean±SD

Serum uric acid (mg/dl)

Baseline 9.16±1.04 9.07±0.97 0.691 ns

At 4th  month 8.41±0.88 9.47±0.97 0.001s

p value 0.001s 0.001s

At 8th month 7.79±0.65 9.85±0.91 0.001s

p value 0.001s 0.001s

Table IX showed, serum uric acid was decreased in
treatment group and increased in control group at 4th

month and 8th month of follow up compare to the
baseline. There was significant change observed in serum
Uric Acid level between treatment and control group.

Table VI

Effect of allopurinol on Creatinine in treatment and

control group in CKD Stage 3 and Stage 4 (n=80)

Treatment Control p
(n=40) (n=40) Value

Mean±SD Mean±SD

Serum creatinine (mg/dl)

Baseline 3.02±0.80 2.86±0.72 0.350 ns

At 4th  month 3.03±0.81 3.11±0.81 0.659ns

p value 0.327ns 0.001s

At 8th month 3.03±0.81 3.31±0.87 0.140ns

p value 0.266ns 0.001s

Table VI showed, after 8th month follow up, S
Creatinine was remained stable in patients treated with
Allopurinol and was reduced in patients without
Allopurinol treatment compare to the baseline. But
there was no significant difference in S Creatinine
(p<0.001) between treatment and control group.

Table VII

 Effect of allopurinol on eGFR in treatment and control

group in CKD Stage 3 and Stage 4 (n=80)

Treatment Control p

(n=40) (n=40) Value
Mean±SD Mean±SD

eGFR

Baseline 24.27±7.33 25.28±7.99 0.557ns

At 4th  month 24.16±7.37 23.04±7.82 0.512 ns

p value 0.442ns 0.001s

At 8th month 24.20±7.45 21.45±7.25 0.098ns

p value 0.477ns 0.001s

Table VII showed   after 8th month follow up, eGFR

was remained stable in patients treated with

Allopurinol and was reduced in patients without

Allopurinol treatment compare to the baseline. But

there was no significant difference in eGFR (p<0.001)

between treatment and control group.

Discussion:

Hyperuricemia is common in patients with CKD due

to decreased uric acid excretion. Allopurinol inhibits

the production of serum Uric Acid. This prospective

interventional study was done with an aim to see serum

Uric Acid lowering effect of Allopurinol in CKD Stage 3

and Stage 4 patients and to see the slowing progression

of CKD at a regular interval in treatment group.

A total of 100 CKD patients were enrolled in this study,

40 patients were placed in treatment group and 50

patients were placed in control group. 40 patients of

treatment group were administered allupurinol 100

mg daily along with conventional treatment.

In this current study it was observed that one fourth

(22.0%) patients belonged to age 21 – 30 years in

treatment group and 12.5% in control group. The mean

age was 44.55±16.97 years in treatment group and

45.65±12.93 years in control group. The mean age

difference was almost the same between the two

groups.Paietal.found the mean age was of the

allopurinol group was 50.15±14.42 years and control

group was 53.23±13.86 years, which is a little higher

with the current study. 6
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In this present study it was observed that male subject
was predominant in both groups, where 70.0% and
65.0% patients were male in treatment group and
control group respectively. Similar observations
regarding the male predominant were also found by
Sakai et al. and Goicoechea et al. 5, 7.

In this study showed that at CKD Stage-3, 32.5% &
25% were in treatment & control group respectively.
At Stage-4 67.5% & 75%were in treatment & control
group respectively. Which is differ with the current
study.

In this present study it was observed that no
significant difference between baseline means of SBP
and DBP at 4th months and at end of the study
between treatment and control group (p>0.05). There
was no significant change in SBP and DBP were
observed in the treatment group and control group
after 8th month of the study.

In the study Satirapojet al.7mentioned in their study
that allopurinol had statistically significant lower
systolic BP (137.72 ± 14.72 to 131.34 ± 12.10 mmHg,
p<0.05) and diastolic BP (79.63 ± 11.56 to 75.43 ±
9.80 mmHg, p<0.05) at 12 weeks when compared to
baseline. It is dissimilar with the current study.

To determine the effect of allopurinol on inflammatory
markers in treatment group and control group in this
series it was observed that ESR and CRP (mg/l) were
significantly higher in control group at 4th month and
end of the study.CRP and ESR were reduced in
treatment group at 8thmonth of follow up but was
increased in control group in both follow up compare
to the baseline. There was significant change observed
in CRP and ESR between treatment and control group.
Goicoecheaet al.5study suggested that a benefit from
lowering C-reactive protein (CRP) level and ESR in
patients treated with Allopurinol.

In this study it was observed that the effect of
allopurinol on UA levels and renal function in treatment
group and control group, serum creatinine and serum
uric acid level was significantly higher in control group
at end of the study. Uric Acid was significantly
decreased in treatment group and was increased in
control group at 4th months and 8th months of follow
up, in CKD stage 3 and stage 4, compare to the
baseline. Goicoechea et al.study showed after 24
months of Allopurinol treatment, serum UA levels were
significantly decreased in subjects treated with
Allopurinol.5

In this present study, there was no significant change
in serum creatinine levels in treatment group at 4th

and 8th month follow up in CKD stage III and CKD
stage IV,compare to the baseline. Whereas, there was

significant increased or worsening in the control group
in both follow up in CKD stage 3 and CKD stage 4,
compare to baseline.

In this present study, there was no significant change
in eGFR in treatment group at 4th and 8th month follow
upcompare to the baseline in CKD stage 3 and CKD
stage 4 .Whereas ,there was significant declined or
worsening  of eGFR in the control group.

In study Siu et al.observed that serum creatinine levels
in hyperuricemic patients with mild to moderate
chronic kidney disease taking allopurinol display a
declining trend within 12 months, although they did
not see a significant difference, compared to the control
group. 8

However, despite the work done thus far in
hyperuricaemia and its effects on hypertension and
potential effects on mortality, the 2012 Kidney Disease
Improving Global Outcomes practice guidelines for the
evaluation and management of chronic kidney disease
state that there is insufficient evidence to recommend
the use of medications such as allopurinol to delay
the progression of CKD.

Conclusions:

Allopurinol reduced inflammatory response by
decreasing serum Uric Acid, C Reactive Protein and
ESR. At 8th month follow up, renal function was
remained stable in patients treated with Allopurinol
and was worsened in patients without Allopurinol
treatment. So, Allopurinol may have a protective role
in chronic kidney disease progression.
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CLINICAL PRESENTATION AND OUTCOME OF
COVID-19 INFECTED CANCER PATIENTS: A
PROSPECTIVE STUDY
SHAILA RAHMAN1, TAMANNA BAHAR2, AMIT WAZIB3, ZULFIA ZINAT CHOWDHURY4, MOHAMMAD MURAD
HOSSAIN5, RIFAT TAHER ANNE6, SHAMIM ARA BEGUM7

Abstract:

Background: Patients with active cancer are considered to be a high-risk group during the COVID-

19 pandemic. Reports of studies on the impact of COVID-19 infection on cancer patients in Bangladesh

are sparse. This study was conducted to describe the clinical presentation and assess the outcome of

COVID-19 infected cancer patients. Methods: In this prospective study, we enrolled 43 patients with

active cancer from different cancer hospitals in Dhaka, Bangladesh who were tested positive for RT-

PCR of COVID-19. The study period was from August to October 2020 (three months) following ethical

approval and informed written consent was ensured. The data were collected in a structured

questionnaire form by interviewing the patients/relatives and from medical records of inpatient and

outpatient departments and analyzed by SPSS version 25. Results: The mean age of the 43 study

participants was 49.2 (±13.6) years with a male predominance (60.5%). The common primary

malignancies were leukaemia (27.9%), carcinoma of the colon (18.6%), and carcinoma of the breast

(14%). Diabetes (30.2%) and hypertension (27.9%) were the common co-morbidities. The most frequently

found symptoms were fever and cough 67.4% each. Severe and critical illness were found in 27.9%

and 2.3% cases respectively. 35 (81%) patients survived from COVID-19 and death was observed in

8 (19%) patients.There was no significant association of age, gender, primary malignancy type, and

major co-morbidities with the outcome. Severe and critical illness were found to be significantly

associated with higher mortality. Conclusions: COVID-19 related mortality is higher in cancer patients

than in the general population. Mortality depends on the severity of COVID-19 in these patients,

associated with severe & critical cases.
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Introduction:

The emergence of a new pandemic Coronavirus Disease
2019: “COVID-19” has changed the world in 2020.
After the outbreak in Wuhan, China in 20191it has
spread to 213 countries affecting over 75.12 million
people. By December 20,over 1.68 million deaths were
reported since the start of the pandemic.2In
Bangladesh 500713 confirmed cases and 7280 deaths
are reported with an overall case fatality rate of 1.45%

by December 20.3 COVID-19 is a viral illness caused
by an RNA virusnamed severe respiratory distress
syndrome-2 (SARS-CoV-2).4 It is highly contagious
having a basic reproduction number (Ro) of 2.68%.5

The receptor for the virus, angiotensin-converting
enzyme 2 (ACE2), is widespread allover different organ
systems. So more deaths from COVID-19 have been
caused by multiple organ dysfunction syndrome
(MODS) rather than respiratory failure.6
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Patients with cancer are more susceptible to infection
than individuals without cancer because of their
systemic immunosuppressive state caused by the
malignancy and anticancer treatments, such as
chemotherapy, radiotherapy, or surgery. Therefore,
these patients might be at higher risk of COVID-19
and have a poorer prognosis.The severity and prognosis
vary largely between groups,with age over 60 years
and co-morbidities includinghypertension, diabetes,
cardiovascular disease, and cancer.6

As cancer patients are considered to be a high-risk
group in COVID-19 infection special attention and care
are required for them.A retrospective cohort study from
Wuhan, China has reported severe events (53.6%) and
ahigh mortality rate (28.6%) of COVID-19 infected
cancer patients. Patients who got anti-tumour therapy
within 14 days ofthe infection had an increased risk
of severe events.4 However, in the UK a large
prospective cohort study was conducted which showed
no such association if chemotherapy was given within
four weeks of COVID-19 infection.7 Another study from
the UK reported an increased risk of death due to
COVID-19 related hospital admission in patients with
haematological malignancies who got chemotherapy
within four weeks of infection.8Among patients with
COVID-19, thosewith cancer haveworse outcomes
compared with thosewithout underlying malignancy,
but mortality rates differed significantly among studies,
ranging from 3.7% to61.5%.9,10

To date, there have been a few studieson the effect of
COVID-19 on cancer patients in Bangladesh.

This prospective study was done to find out the clinical
characteristics and outcome of COVID-19 infected
cancer patients in Dhaka, Bangladesh.

Methods:

Study design and participants

This prospective studywas conducted from August to

October 2020 (three months). 43 adult patients (aged

e” 18 years) with active cancer were enrolled in the

study from different cancer hospitals both government

and private ones in Dhaka, Bangladesh.As per the

interim guideline by the World Health Organization

(WHO) patients who were reverse transcription-

polymerase chain reaction (RT-PCR) positive for

COVID-19 on nasopharyngeal or oropharyngeal swab

were included in the study.11Patients with clinical or

radiological diagnosis of COVID-19 without a positive

RT-PCR were excluded.

Patients with active cancer were defined as those with

cancer treated within the past 12 months with surgery,

cytotoxic chemotherapy, or radiotherapy.12

Data collection

The prospective data were collected in a structured
questionnaire formby direct interview of the patients/
relatives and from medical records of the inpatient and
outpatient departments of different government and
non-government hospitals in Dhaka. Informed written

consent was taken before the collection of data.

Ethical consideration

The ethical clearance was received from the ethical

review committee. The confidentiality and anonymity

of the study participants were maintained throughout.

Statistical analysis

Quantitative and qualitative variables were presented

as mean with standard deviation and number with

percentage, respectively. Association was assessed with

risk ratio, and Fisher’s exact test and Student’s

unpaired T-test were conducted on qualitative and

quantitative variables, respectively, and a two-sided

p-value<0.05 was considered statistically significant.All

statistical analysis was carried out using SPSS version

25.

Results:

The mean age of the study participants was 49.2 (±13.6)

years with a male predominance (60.5%). The common

primary malignancies were leukaemia (27.9%),

carcinoma of the colon (18.6%), and carcinoma of the

breast (14%). Most of the study participants did not

have any co-morbidity (60.5%). Diabetes (30.2%) and

hypertension (27.9%) were the common co-morbidities.

About 11.6% had both diabetes and hypertension, and

4.7% had obstructive airway disease (asthma/chronic

obstructive pulmonary disease) along with diabetes and

hypertension.The most frequently found symptoms

were fever and cough 67.4% each. Dyspnoea,

diarrhoea, anosmia, and fatigue were found in 30.2%,

9.3%, 2.3%, and 2.3% of individuals respectively.

(Table I)

Chest radiography including chest X-ray and high

resolution computed tomography (HRCT)chest were

done in most patients. The commonest X-ray

abnormality was consolidation(34.9%) including

bilateral and unilateral basal involvement. Bilateral

ground-glass opacities onthe HRCT chest were found

in 7% of patients.

The severity of illness was categorized using WHO

guidelines as mild, moderate, severe, and

critical.11Among the patients, 27.9% had severe

COVID-19. The rest were asymptomatic (23.3%), mild

(23.3%), moderate (23.3%), and 2.3% of the cases were
critical.(Table I)
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Table I

Clinical characteristics of the patients (n=43)

Clinical characteristics of the Patients

patients (n=43)

Mean age-years (±SD) 49.2 (±13.6)

Gender-no. (%)

Male 26 (60.5%)

Female 17 (39.5%)

Primary malignancy-no. (%)

Leukaemia 12 (27.9%)

Carcinoma of colon 8 (18.6%)

Carcinoma of breast 6 (14.0%)

Lymphoma 4 (9.3%)

Other alimentary tract carcinomas 4 (9.3%)

Carcinoma of unknown primary 3 (7.0%)

Renal cell carcinoma 2 (4.7%)

Multiple myeloma 1 (2.3%)

Female genital tract carcinoma 1 (2.3%)

Papillary carcinoma of thyroid 1 (2.3%)

Carcinoma of lung 1 (2.3%)

Co-morbidities-no. (%)

Diabetes 13 (30.2%)

Hypertension 12 (27.9%)

Asthma/COPD 3 (7.0%)

Ischaemic heart disease 2 (4.7%)

Chronic kidney disease 2 (4.7%)

Hypothyroidism 2 (4.7%)

Deep vein thrombosis 1 (2.3%)

Connective tissue disease 1 (2.3%)

Symptoms-no. (%)

Fever 29 (67.4%)

Cough 29 (67.4%)

Dyspnoea 13 (30.2%)

Diarrhoea 4 (9.3%)

Anosmia 1 (2.3%)

Fatigue 1 (2.3%)

Severity-no. (%)

Asymptomatic 10 (23.3%)

Mild 10 (23.3%)

Moderate 10 (23.3%)

Severe 12 (27.9%)

Critical 1 (2.3%)

*COPD=Chronic obstructive pulmonary disease

81% of the patients survived from COVID-19, whereas
death was observed in 19% of study participants.
(Figure 1)

Fig.-1: Outcome of COVID-19 in cancer patients (n=43

81%

19%

Survived

Death

There was no association of age, gender, primary
malignancy type, and major co-morbidities with the
outcome.( Table II)

Table II

Association of clinical parameters and outcome in

COVID-19 infected cancer patients (n=43)

Clinical parameters Case fatality rate p-

 (n=8) value

Mean age (±SD)-years

49.7 (±14.9)  8 (18.6%) 0.9

Gender

Male 26 (39.5%) 6 (23.1%) 0.3

Female 17 (60.5%) 2 (11.8%)

Primary malignancy

Haematological 5 (29.4%) 0.1

malignancies 17 (39.5%)

Solid-organ malignancies 3 (11.5%)

26 (60.47%)

Co-morbidities (n=43)

Diabetes 13 (30.2%) 3 (23.1%) 0.5

Hypertension-12 (27.9%) 3 (25.0%) 0.4

Ischaemic heart disease 1 (50%) 0.3

-2 (4.7%)

Severe and critical illness were found to be associated

with high mortality (risk ratio 37.6, 95% CI 2.3-607.7,

p-value <0.0001).(Table III)
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Discussion

The COVID-19 pandemic has disrupted the care of
cancer patients in many ways. Many studies are done
on large scale in different countries to find out the
demographic characteristics and outcome of COVID-
19 infected cancer patients. In our study,the mean
age of the study population was49.2 (±13.6) years with
a male predominance (60.5%).Lee et al. in a study from
the UK have found that increasing age and being male
were associated with high mortality.7 Aries et al. have
also reported that patients over 70 had higher
mortality.13 However, we did not find any such
association in our study.

In the current study, the common co-morbidities were
diabetes (30.2%) and hypertension (27.9%).A study
from the UK suggested an association of increased risk
of death among patients with hypertension and
cardiovascular disease.7Another study from the UK
also reported high mortality in patients with an
increasing number of co-morbidities.13 However, no
such association was observed in the current study.

In our study, no significant difference was found
between the case fatality rate of the patients with
haematological malignancies (29.4%) and solid-organ
malignancies(11.5%).This finding is similar to an
American cohort study which did notsuggest increased
mortality from COVID-19 in patientswith
haematological malignancies.14 However, this finding
contrasts with a UK cohort study which found
increased mortality of COVID-19 infected patients with
haematological malignancies.8

In the current study,27.9% of patients had severe
COVID-19. The rest were asymptomatic (23.3%), mild
(23.3%), moderate (23.3%), and 2.3% of the cases were
critical.A study from the UK has also reported 23% of
the cases as severe COVID-19. They reported 22%
cases as critical and 52% as mild cases. In our study,
87.5% of patients who died belonged to the severe
illness group and the rest (12.5%) belonged to the
critical category. These findings are different from the
UK study where more patients suffering from critical
illness died (62%).7

The severity of illness and mortality had a significant
association, This finding is similar to the study in the
UK.7

Table III

Association of the severity of COVID-19 and outcome in cancer patients (n=43)

Severity Death Alive Risk ratio 95% CI p-value

Severe & critical 8 5 37.6 2.3-607.7 <0.0001*

Non-severe 0 30

*Fisher’s exact test

In our study, 81% of the patients survived from COVID-
19, whereas death was observed in 19% of study
participants.The study by Lee et al showed 28% death
in COVID-19 infected cancer patients.7 Another study
by Kuderer et al. has shown 13% death.14 A systematic
review has shown the probability of death of 25.6% of
such patients.15

Limitation:The small sample size is the limitation of
our study.

Conclusions:

The mortality of COVID-19 infected cancer patients
was driven by the severity of illness. Though the
mortality in cancer patients is high in our study, the
majority of the patients have survived. Further study

witha large sample size and comparison between

cancer and non-cancer patients withCOVID-19

infection could reveal more useful information.
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C - REACTIVE PROTEIN AS A PREDICTOR OF EARLY
OUTCOME FOLLOWING ACUTE MYOCARDIAL
INFARCTION
MUKTER HOSSAIN KHAN1, MD SAKHAWAT HOSSAIN2, MD. DAHARUL ISLAM3, ROKSANA MALEK4, MD
LOKMAN HOSSAIN TAK.5

Abstract:

Background: Acute myocardial infarction (AMI) which constitutes STEMI & NSTEMI triggers an

inflammatory reaction, which plays an important role in myocardial injury. An inflammatory marker

such as C - reactive protein (CRP) reflects the extent of myocardial necrosis.Circulatory levels of C-

reactive protein (CRP) may be an independent risk factor for cardiovascular disease.  Methods:  An

observational study was carried out in the department of Medicine and department of Cardiology of

Faridpur Medical CollegeHospital, Faridpur from May 2012 to October 2012. One Hundred Patients

were selected consecutively from acute Myocardial Infarction patients admitted in the department of

medicine and Department of Cardiology of Faridpur Medical College Hospital. The sample was selected

purposively. Quantitative value of CRP was done on first day of admission. Z test of proportion was

done to analyze the data. Level of significance was < 0.05. Results: In this study, 84% of AMI had

CRP level >6 mg/dl.86% patients had STEMI, and 14% patients had NSTEMI. Out of 86 patients with

STEMI, 72 patients (83.72%) & out of 14 patients with NSTEMI, 12 patients (85.71%) had high CRP.

Out of 72 STEMI patients with high CRP level, 22 patients (30.55%) & 6 patients (8.33%) were expired.

Out of 12 NSTEMI patients with high CRP level, 2 patients (16.67%) developed left ventricular failure&no

one was expired. STEMI was associated with worst outcome 30.55% vs 16.67% left ventricular failure

and 8.33% vs 0% mortality rate.  Conclusions: High CRP is a predictor of adverse early outcome in

patients with acute coronary syndromes
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Introduction:

Ischemic heart disease (IHD) causes more deaths and
disabilities and carries more economic costs than any
other illness in the developed world. IHD is the deadliest
disease in America, with 13 million people with IHD,>6
million with angina pectoris, and >7 million with
myocardial infarction (MI). In the United States
and Western Europe, it is growing among low-income
groups rather than high income groups, while primary
prevention has delayed to develop the disease in all
socioeconomic groups. Prevalence of risk factors for
IHD is increasing in low - income and middle income
countries. Population subgroups that appear to be

particularly affected are men in South Asian countries,

especially India and throughout the world.By 2020,

IHD could become the most common cause of death1.

Acute coronary syndrome (ACS) is one of the leading

causes of death and disability in the world. It includes

ST elevation myocardial infarction (STEMI), non ST

elevation MI (NSTEMI) and unstable angina (UA)
2.Acute myocardial infarction (AMI) causes an

inflammatory response, which plays an important role

in the myocardial injury. Inflammatory markers such

as C-reactive Protein (CRP) reflects the extent of
myocardial necrosis and correlate with cardiac
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outcomes following AMI3,4,5,6,7. Circulatory levels of C-
reactive protein (CRP) may be independent risk factor
for cardiovascular disease.

High C-reactive protein (CRP) level has been associated
with higher mortality and morbidity rate in patient with
acute myocardial infarction (AMI). Study shows that,
among the patients with AMI, CRP was higher in
patients with the heart failure (HF) than in patients
without heart failure8.

 The aim of this study is to observe the significance of
CRP level in patients with acute Myocardial Infarction
(STEMI and NSTEMI) and to study the relationship
between CRP and early outcome following AMI. Few
studies have shown the relation between early outcome
following acute myocardial infarction and high serum
C - reactive protein level. Acute coronary syndrome is
common in Bangladesh and is the major cause of death
and disability, but there is no such adequate data in
Bangladesh. The finding of this study will be able to
strengthen the current knowledge. This will also help
to observe and evaluate the importance of CRP level in
STEMI & NSTEMI and their outcome in our country.

Methods:

An observational study was carried out in the
department of Medicine and department of Cardiology
of Faridpur Medical College Hospital, Faridpur from

May 2012 to October 2012. One Hundred Patients were
selected consecutively from acute Myocardial Infarction
patients admitted in the department of medicine and
Department of Cardiology of Faridpur Medical College
Hospital. The sample was selected purposively. Data
was collected by a semi-structured questionnaire.
Quantitative value of CRP was done on first day of
admission. Data are expressed in frequency and
percentage. Collected data are tabulated in numerical
tables. Z test of proportion was done to analyze the
data. Level of significance was < 0.05.

Table-I

Age distribution of patients (n=100)

Age range(years) No. of patient Percentage

18-29 4 4%

30-39 4 4%

40-49 24 24%

50-59 27 27%

60-69 30 30%

³70 11 11%

Table I showed the distribution of patients of Acute
Myocardial Infarction according to age. Number of
patient was higher in the age range of 60-69.

Table-II

Distribution of Cardiac events according to types of Myocardial Infarction

CRP level Types of MI No of Patients              Type of cardiac  event        Proportion of cardiac event

LVF Mortality No %

Â 6 mg/dln=16 STEMI 14 2(14.28%) 0 2 14.28

NSTEMI 2 0 0 0 0

Ã 6 mg/dln=84 STEMI 72 22(30.55%) 6(8.33%) 28 36.88

NSTEMI 12 2(16.67%) 0 2 16.67

Z value 2.9 2.6

P value 0.003 0.01

Out of 16 patients with low CRP level (< 6mg/dl), 14.28% developed cardiac event, on the other  hand out of 84
patient with high CRP level (6mg/dl>) was much cardiac events 53.55%.

Table-III

Odds ratio of cardiac events in logistic regression analysis including CRP

CRP Level> 6 mg /dl CRP Level< 6 mg /dl OR 95% CI

Cardiac Event 28 2 3.5 0.601 to -3.632

No Cardiac Event 56 14

The odds ratios for Cardiac event with high CRP were 3.5 (95% confidence interval 0.601 to 3.632)
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Discussion:

This observational study was carried out among one
hundred patients of acute Myocardial Infarction
admitted into department of Medicine, and department
of Cardiology of Faridpur Medical College Hospital,
Faridpur. In my study, 84 patients of acute Myocardial
Infarction (AMI) had high C-reactive protein (>6 mg/
L).A study9 showed that 49.39 % of acute coronary
syndrome were associated with high serum C-reactive
protein level.Another study10 showed that 70.9% of
patients with acute Myocardial Infarction were
associated with high serum C-reactive protein
level.Another study by11 showed 79.9% patients were
associated with high serum C-reactive protein level.
Observations of last 2 studies are in conformity with
my present study.

In this study, 86 patients had STEMI, and 14 patients
had NSTEMI. Out of 86 patients with STEMI, 72
patients (83.72%) had high CRP. Out of 14 patients
with NSTEMI, 12 patients (85.71%) had high CRP. A
study11 showed that 71% STEMI and 78%NSTEMI
patients had high serum CRP level.Another study12

showed that 75%STEMI and 79%NSTEMI had high
CRP. My study is comparable with these studies.

In my study, out of 72 STEMI patients with high CRP
level, 22 patients (30.55%) developed left ventricular
failure and 6 patients (8.33%) were expired. Out of 12
NSTEMI patients with high CRP level, 2 patients
(16.67%) developed left ventricular failure, but there
was no mortality.  STEMI was associated with worst
outcome 30.55% vs 16.67% left ventricular failure and
8.33% vs 0% mortality rate.

A study9 conducted in our country showed that 3.61%
patients of acute Myocardial Infarction with high CRP
were died.

Another study10 showed that mortality rate were 8.9%,
left ventricular failure rate were 27.9% in STEMI with
high CRP versus 11.9% mortality rate, 31.1% left
ventricular failure in NSTEMI with high CRP level. My
study is similar in case of STEMI but not similar in
case of NSTEMI.The difference in left ventricular failure
between high and low CRP group is statistically
significant (p- 0.003).The difference in mortality rate
between high and low CRP group is statistically also
significant (p-0.01).

 An acute increase in high sensitivity CRP (hs-CRP)
shortly after ST-elevation myocardial infarction (STEMI)
reaches its peak value within 48–72 h and gradually
decreases over the next several weeks to reference
range < 10 mg/L. 13,14  This evidence has been
supported by De Servi, et al.15 depicting that in AMI
patients there is a large variability in hs-CRP levels. In

our study Table -3 showed that adverse outcome of
acute MI patient with high CRP level is 3.5 times higher
than patient with low CRP level.

So in the present study there is a positive association
between high CRP level and adverse early outcome
following acute Myocardial Infarction.

Conclusions:

This study concludes that high level of CRP in patients
of acute myocardial infarction is associated with
adverse early outcome. By doing CRP at the time of
admission we can get the idea that patients are at risk.
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EFFICACY OF PER RECTAL NON-STEROIDAL ANTI-
INFLAMMATORY DRUGS TO PREVENT POST
ENDOSCOPIC RETROGRADE CHOLANGIOPANCREA-
TOGRAPHY PANCREATITIS: A COMPARATIVE STUDY
BIMAL CHANDRA SHIL1, MD. MAMUN-UR RASHID2, SHASANKA KUMAR SAHA3, RANJIT KUMAR BANIK4,
ANM SAIFULLAH5, FARHANA SALAM6, REHAN HABIB7, MADHUSUDAN SAHA8, MD. HABIBUR RAHMAN9

Abstract:

Background and aims: Acute pancreatitis is the most common major post-ERCP complication ranging

as high as 10% to 40%. Rectal NSAIDS (Indomethacin or Diclofenac) seem to be the most promising

drugs to prevent post ERCP pancreatitis. We performed a trial to investigate the efficacy of indomethacin

or diclofenac.  Methods: A prospective randomized comparative trial was performed at Dhaka from

January 2013 to June 2019. Patients undergoing ERCP were randomly selected to group-A and

group-B. Diclofenac 50mg suppository was given to group-A patients and Indomethacin 100mg

suppository was given to group-B patients during or just after ERCP. The primary outcome was acute

pancreatitis following the procedure which was defined by new upper abdominal pain, elevation of

pancreatic lipase to at least 3 times the upper limit of normal level 24 hours after ERCP and

hospitalization for 02 nights. Retrospective analysis of data of 122 patients who had undergone

ERCP in 2012 but had no history of rectal NSAIDS (group C) was done.  Results: Total 613 patients

were included in this study and followed up. Post ERCP pancreatitis developed in 21(8.5%) patients

of group-A (n=247), in 19(7.78%) patients of group-B (n=244) and in 20(17.85%) patients of group-C

(n=122)(p=0.02). Moderate to severe pancreatitis was found in 08(3.23%) patients of group-A, in

06(2.45%) patients of group-B and in 12(9.83%) patients of group-C(p= 0.01). Administration of these

NSAIDS showed clear benefit to reduce occurrence of Post ERCP pancreatitis when compared with no

drug group (P=0.01). The efficacy of indomethacin compared with diclofenac was similar (P=0.874).

Conclusions: Prophylactic use of rectal indomethacin or diclofenac during or just after ERCP

significantly reduces the incidence of post ERCP pancreatitis. These NSAIDs are inexpensive, safe

and should be used routinely in each patient undergoing ERCP.
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Introduction:

Endoscopic retrograde cholangiopancreatography
(ERCP) is widely accepted therapeutic modality of the
pancreatobiliary tree diseases. It has many
complications. Among the complications, acute
pancreatitis is the most common. The incidence of this
complication is 1–40% when there are high-risk
factors.1 In most of the prospective series, the incidence
reported ranged between 3.5% and 20% for non-
selected and for high-risk patients, respectively. The
risk factors for post-ERCP pancreatitis (PEP) are either
patient or procedure-related.1,2 Eighty to ninety
percentages of the episodes of PEP are mild. But a
small proportion of patients develop severe
pancreatitis, resulting in prolonged hospitalization and
increased morbidity and mortality.3 Despite technical
improvements, the incidence of PEP has not yet
decreased.4

Prevention of PEP is a continuous challenge. The ideal
prophylactic agent should be a drug with a low cost,
be easily administrated and with mild or no adverse
effects. The identification of patients at a high risk of
this complication is difficult before the endoscopic
procedure because many risk factors are procedure-
related. There is no gold standard tool to prevent this
complication. To date, pancreatic stent placement is
currently recommended by some guidelines.5,6

However, pancreatic stenting is a difficult procedure
to perform; in addition, many endoscopists are not
familiar with this procedure.

More than 35 pharmacologic agents have been studied
for the prophylaxis of PEP. However, no medication
has proven to be effective in preventing PEP and no
pharmacological prophylaxis is in widespread clinical
use.7,8,9,10 NSAIDs are potent inhibitors of
phospholipase A2, cyclooxygenase and neutrophil–
endothelial interactions which are believed to play an
important role in the pathogenesis of acute
pancreatitis. NSAIDs are inexpensive and easily
administered and have a favorable risk profile, making
them an attractive option in the prevention of PEP.
Preliminary studies evaluating the protective effects
of single-dose rectal indomethacin or diclofenac in PEP
have been conducted, and suggest a beneficial
effect.11,12 The aim of this study was to evaluate the
efficacy of rectally administered NSAIDs in reducing
the incidence of PEP in high-risk patients.

Methods:

A prospective randomized comparative trial was
performed at gastroenterology department, Sir
Salimullah Medical College Mitford Hospital, Dhaka
from January 2013 to June 2019. Total 613 patients
were included in this study. Patients were eligible if
they met one or more of the following criteria: clinical

suspicion of sphincter oddi dysfunction (SOD), a
history of PEP, pancreatic sphincterotomy, precut
sphincterectomy, more than eight cannulation
attempts, pneumatic dilatation of an intact biliary
sphincter, or ampullectomy. Patients were also eligible
for inclusion if they met two or more of the following
criteria: age less than 50 years and female sex, a history
of recurrent pancreatitis (> two episodes), three or more
injections of contrast agent into the pancreatic duct,

excessive injection of a contrast agent into the
pancreatic duct resulting in opacification of pancreatic
acini, or the acquisition of a cytologic specimen from
the pancreatic duct with the use of a brush.

The exclusion criteria were: unwillingness to the study,
age less than 18 years, pregnancy, breastfeeding
mother, standard contraindication for ERCP,
hypersensitivity to NSAIDs, previous use of NSAIDs
within 1 week, creatinine level ³1.6 mg/dl, active or
recent (4 weeks) gastrointestinal hemorrhage, chronic
calcified pancreatitis, pancreatic head malignancy,
ERCP for biliary stent removal or exchange without
anticipated pancreatogram, subjects with prior biliary
sphincterotomy now scheduled for repeat biliary
therapy without anticipated pancreatogram and
anticipated inability to follow the study protocol.

Eligible patients who provided written informed consent
underwent randomization at the conclusion of the
ERCP procedure, because patients without risk factors
could be included in the study on the basis of
procedure-related factors alone. Patients were
randomly selected to group-A and group-B. Diclofenac
50mg suppository was given to group-A patients and
Indomethacin 100mg suppository was given to group-
B patients during or just after ERCP. Retrospective
analysis of data of 122 patients who had undergone
ERCP in 2012 but had no history of rectal NSAIDs
(group C) was done.

The ERCP procedures were performed with the patient
under topical pharyngeal anesthesia with 2% lidocaine
and after administration of sedation (midazolam) and
analgesia (fentanyl) intravenously. Patients received
supplemental oxygen (3 to 5 l/min) through a nasal
external device and infusion of 200 to 500 ml of 0.9 %
saline solution. Pancreatic stents were only used to
treat pancreatic fistulas, not to prevent any pancreatitis
events in any cases. Immediately after the procedure,
patients were randomly assigned to receive either
Diclofenac 50mg suppository (group-A) and
Indomethacin 100mg suppository (group-B). The
suppositories were administered immediately after
ERCP while the patient was still in the procedure room.

PEP was considered the main outcome variable. It was
defined by the development of new or increased
abdominal pain consistent with pancreatitis, and
elevated amylase or lipase greater than three times
the normal upper limit until 24 hours after the
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procedure, and hospitalization for at least 2 nights.
The severity was determined according to consensus
guidelines, with mild PEP resulting in a hospitalization
of <3 days, moderate PEP resulting in a hospitalization
of 4–10 days, and severe PEP resulting in a
hospitalization of > 10 days or leading to the
development of pancreatic necrosis or pseudocyst, or
requiring percutaneous or surgical intervention.
Asymptomatic hyperamylasemia was defined as any
amylase level at least three times above the normal
serum level in the absence of abdominal pain, as
defined by the consensus criteria.12

Patients were kept under surveillance in the endoscopy
recovery area for 3 hours after ERCP. Measurement of
serum amylase was performed at 2 hours after ERCP
in all study patients. Patients who were asymptomatic
after 4 to 6 hours of surveillance remained in their
assigned bed where clinical surveillance was continued
for up to 24 hours. If new abdominal pain suggestive
of pancreatic origin appeared at any moment during
the surveillance period, the 2-hour amylase level was
noted and confirmed with serum lipase determination
in the following hours. In addition, all usual laboratory
examinations were performed when acute pancreatitis
of any etiology was established.

All data were recorded on standardized data-collection
forms by an investigator who was unaware of study-
group assignments. All data were analyzed
subsequently. The descriptive phase of the statistical
analysis included the presentations of data as raw
values, percentages and mean ± standard deviation.
Student’s t test was used for continuous variables,
and ÷2 or Fisher’s exact tests were used for qualitative
variables when appropriate. Furthermore, the absolute
risk reduction (ARR), relative risk reduction (RRR) and
number needed to treat (NNT) were calculated. Results
were considered significant when P < 0.05. Statistical
analysis was conducted using SPSS® version 17 for
Windows (SPSS Inc., Chicago, IL, USA).

Results:

Table 1 shows the baseline characteristics of the
patients in the groups. No significant differences were
found when variables were compared.

During the study period, 613 patients who met the
inclusion and exclusion criteria were included. Two
hundred and forty seven patients (40.29%) received
50 mg Diclofen (Group-A) and 244 patients received
100 mg indomethacin rectally (Group-B), and 122
patients (19.90%) received no NSAIDs (group-C).

Table-I

Baseline characteristics of patients included in the groups:

Characteristics Diclofenac Indomethacin No drug P

group  (N = 247) group  (N = 244) group (N = 122)

Female 148(60.00 %) 151 (62.19 %) 86 (70.23 %) 0.273

Male 99 (40.00%) 93 (37.80 %) 36 (29.76 %)

Age (years) 50.59 ± 17.55 51.58 ± 18.50 54.0 ± 17.85 0.394

Without comorbidity 168 159 78 0.427

Comorbid conditions 79 85 44

Normal total bilirubinpre-ERCP 80 92 34 0.660

Elevated total bilirubinpre-ERCP 167 152 88

Previous cholecystectomy 89 85 41

Dilated bile duct byimaging studies pre-ERCP 168 159 89 0.506

Post-ERCP diagnostics

Choledocolithiasis 107 108 50

Begin biliary stenosisand/or leakage 54 52 21

Suspected sphincter ofOddi dysfunction 36 34 21

Normal cholangiogramand/or pancreatogram 25 26 16

Malignant biliary tractStenosis 25 24 14

Pre-ERCP amylase level (U/L) 56.39 ± 21.52 57.49 ± 22.56 54.36 ± 20.78 0.539
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Table II shows the post ERCP outcome. Sixty patients
developed PEP, 21 in the Diclofenac group (8.50 %), 19 in
the Indomethacin group (7.78 %) and 20 in the no NSAIDs
group (16.39 %); this difference was significant (P = 0.014).

Table-II

Post ERCP out come

Group No Post ERCP P

complication Pancreatitis

A (247) 226 21 (8.50 %) 0.014

B (244) 225 19 (7.78 %)
C (122) 102 20 (16.39 %)

Total 553 60 (9.78 %))
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Fig.-1: Distribution of mild and moderate-severe PEP

among groups

Table-III

Comparison among different groups

Groups No complication Mild Mod-severe P

Diclofen (Gr-A) 226 (91.49%) 13 (5.263%) 08 (3.238%) 0.874

Indomethacin(B) 225 (92.21%) 13 (5.327%) 06 (2.459%)
No drug(C) 102 (83.60%) 08 (6.557%) 12 (9.836%) 0.025
Diclofen(A) 226 (92.21%) 13 (5.263%) 08 (3.238%)
Indomethacin(B) 225 (91.49%) 13 (5.327%) 06 (2.459%) 0.007
No drug(C) 102 (83.60%) 08 (6.557%) 12 (9.836%)
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According to Cotton’s classification, the PEP was mild
in 34 patients (56.66%) and moderate in 26 patients
(43.3 %); of these moderate pancreatitis, there were
12 cases in the no drug group and 8 case in the
Diclofenac group and 6 case in the Indomethacin group
(P = 0.014), as shown in Fig. 1.

Comparison among the group A, B & C are showed in
Table III. This is seen that both the NSAIDs are effective
in preventing PEP. P=0.007 in indomethacin group and
0.02 in diclofen group. Comparison between these two
drugs is insignificant (P=0.874).

Table-IV

Patient and procedure-related risk factors identified for the development of PEP

Risk factor Diclofenac Indomethacin No drug P
Group (N = 247) group (N =244) group (N = 122)

Patient-related

Female sex 148 (60.00 %) 151 (62.19 %) 86 (70.23 %) 0.27
Suspected sphincteroddi dysfunction 36 34 22 0.74
History of recurrent acutePancreatitis 12 13 7 0.77
Previous post-ERCPpancreatitis 6 6 2 0.53
Normal serum bilirubin. 78 75 35 0.63
Procedure-related
Attempts to cannulation 7.3 ± 3.5 7.2 ± 3.6 7.1 ± 3.5 0.96
Time cannulation 6.3 ± 3.5 6.5 ± 3.5 6.7 ± 3.6 0.16
Difficult cannulation of thebile duct (>8 attempts) 114 112 58 0.87
Failed cannulation of thebile duct 12 12 6 0.58
Precut (access)sphincterotomy 147 143 67 0.51
Biliary sphincterotomy 147 145 70 0.73
Diameter of the bile duct 11.5 ± 5.3 11.6 ± 5.3 11.6 ± 4.2 0.84
Biliary Stent 78 79 32 0.08
Pancreatography 124 123 55 0.34
Number of passes 1.4 ± 0.6 1.4 ± 0.5 1.5 ± 0.6 0.25
Number of injections 1.5 ± 0.6 1.5 ± 0.7 1.6 ± 0.4 0.52
Pancreatography extension
* Partial 26 26 12 0.14
* Full 98 97 43
Pancreatic sphincterotomy 21 20 8 0.36
Pancreatic stenting 6 6 3 0.62
Total procedure time 23.2 ± 6.7 23.2 ± 6.7 24.6 ± 7.3 0.21



Risk factors for PEP are described in Table IV. They
were distributed similarly in both groups with no
significant differences. In addition, no differences in
the distribution of sex or age were observed. No
significant differences were observed when analyzing
the development of complications in patients older and
younger than 50 years (P=0.44).There was no difference
in the distribution of a history of previous
cholecystectomy (P = 0.12).

The comparison between groups that developed and
did not develop PEP is described in Table V.

Forty nine cases of pancreatitis occurred in females
and 11 cases in males (P = 0.14).The mean age of the

60 patients with PEP was 48.3 ± 16.2 years, lower
than the mean age of 53.6 ± 18.4 years for the 553
patients without pancreatitis; however, the difference
was not significant (P = 0.21). The length of hospital
stay for those patients who suffered mild pancreatitis
was 2.7 ± 0.95 days and 3.8 ± 1.3 days for moderate
pancreatitis (P = 0.14). There was no mortality as a
result of PEP. At 2 hours after ERCP, the mean serum
amylase was 141.9 ± 92.6 U/l in the diclofenac group,
141.9 ± 92.6 U/l in the indomethacin group and 216.5
± 105.2 U/l in the no drug group (P < 0.001). In patients
who developed pancreatitis, the mean serum amylase
at 2 hours after ERCP was 1187.6 ± 789.3 U/l and a
mean serum lipase level of 5052.6 ± 2805.1 U/l was
measured in the first 24 hours after ERCP.

Table-V

Comparison between groups with and without PEP

Characteristics Patients with post Patients without post P

 ERCP pancreatitis  ERCP pancreatitis

  (N = 60)       (N = 553)

Female 49 336 0.14

Male 11 217

Age (years) 48.3 ± 16.3 53.7 ± 18.1 0.21

<50 years 31 240 0.44

>50 years 29 313

Dilated bile duct by imaging studies pre ERCP 40 384 0.58

Without dilation bile duct by imaging studies pre ERCP 20 169

Diameter of the bile duct by ERCP (mm) 9.0 ± 2.1 11.9 ± 5.0 0.001

With previous cholecystectomy 37 263 0.12

Without previous cholecystectomy 23 290

Elevated pre-ERCP bilirubin 51 378 0.12

Normal pre-ERCP bilirubin 9 175

Number of attempts to cannulate the biliary tract 9.1 ± 2.7 7.1 ± 3.5 0.02

Difficult cannulation

<8 attempts 14 316 0.005

>8 attempts 46 237

Precut (access) sphincterotomy

Yes 49 297 0.01

No 11 256

Biliary sphincterotomy

Yes 31 328 0.54

No 29 225

Cannulation time of the bile duct (min) 8.7 ± 2.8 6.1 ± 3.5 0.001

ERCP Length (min) 30.0 ± 3.7 23.7 ± 7.2 0.001

Pancreatography

Yes 49 236 0.002

No 11 317

Pancreatography extension

Serum amylase at 2 hours post-ERCP (U/L) 1163.5 ± 999.6 176.9 ± 105.2 0.001
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However, we observed significant differences in several
outcome results such as the number of attempts to
cannulate the bile duct, in the performance of precut
sphincterotomy, the time to cannulate the bile duct
and the total duration of the procedure (P = 0.001), as
well as if patients required pancreatography, also in
the number of attempts to pass guide wires and in the
injection of contrast material into the pancreatic duct.
There was no difference in the extension of
pancreatography (P = 0.39). Two patients in each group
required pancreatic stenting because pancreatic
fistulas were diagnosed during ERCP (P = 0.62).

Discussion:

ERCP has become an important therapeutic modality
for pancreatic and biliary diseases. Acute pancreatitis
is the most common complication of ERCP. Other
complications include hemorrhage, perforation,
cholangitis and cholecystitis.13,14,15,16

The overall incidence of PEP in our study was 9.78 %,
which is comparable to that reported in other series.
The frequency of PEP was higher in females (49 females
versus 11 males) (Table-I). This finding is also
consistent with those of other prospective
studies.15,16,17,18,19Our results found that the use of
rectally administered diclofenac or indomethacin
compared with no drug decreased the incidence of PEP
in patients at a risk of developing this complication as
showed in Table 2 (8.50, 7.78 % versus 16.39 %), and
the difference was significant (P = 0.014). The clinical
and statistical significance of the intervention was
expressed by an ARR of 0.15 (15 %), RRR of 0.75 (75
%) and a NNT of 6.5 patients to prevent one episode of
pancreatitis. The efficacy of indomethacin compared
with diclofenac was similar (P=0.874) (Table 3).

Many studies have been published regarding the
preventive role of NSAIDs in patients undergoing ERCP.
Murray et al. compared the use of 100 mg of rectally
administered diclofenac versus placebo in the recovery
area after ERCP.17

In 2007, Sotoudehmanesh et al. compared the use of
100 mg of rectal indomethacin with placebo,
administered immediately before the ERCP. They
enrolled a heterogeneous group of 442 patients. The
incidence of PEP in the placebo group was 6.8 % (15/
221) and 3.2 % (7/221) in the indomethacin group (P
= 0.06).The incidence of pancreatitis in the no drug
group (group C) was 16.4 % (20/122) and 7.8% (19/
225) in indomethacin group in our study (P=0.014).

In 2007, Cheon et al. published the results of a clinical
trial in the USA; found the incidence of pancreatitis in
high-risk patients in the placebo group was 18% (16/
89) and 17.8% (16/90) in the diclofenac group. The

difference in the incidence and severity of pancreatitis
between the two treatment groups was not
significant.20 Otsuka et al. compared the
administration of 50 mg transrectal diclofenac against
placebo (glycerin suppository) in 104 patients, applied
30 minutes before ERCP. They found an incidence of
pancreatitis of 3.9% (2/51) for the diclofenac group
and 18.9 % (10/53) in the control group (P =
0.017).21This study also well coincided with our study.

Elmunzer et al. conducted the most important
controlled clinical trial, in 602 patients and compared
100 mg transrectal indomethacin against placebo
(glycerin suppository).18Abu-Safieh et al. conducted a
randomized doubleblind controlled trial in Palestine,
including a total of 182 patients and comparing the
intramuscular administration of 75 mg diclofenac with
3 ml of isotonic saline as a placebo. They reported an
overall incidence of PEP of 10 %, 6.9 (6/89) for the
diclofenac group and 12.9 % (12/93) for the placebo
group. There was no significance difference in the
incidence of PEP between the two groups (P = 0.164).22

From 2008 to the present, at least 10 meta-analyses
have evaluated the results of the different clinical trials
that have been reported. The results allow us to
conclude that NSAIDs such as indomethacin or
diclofenac used in the different routes of administration
reduce the incidence of asymptomatic
hyperamylasemia, pancreatitis and moderate to severe
episodes of pancreatitis.23-30The results of our study
are relevant because the drug was administrated
immediately after completion of the endoscopic
procedure, as was performed by Khoshbaten 31and
Elmunzer 19.

Traditionally, it has been considered that the placement
of a small caliber (5 Fr) stent in the pancreatic duct
was the standard treatment to prevent this
complication. It has also been recommended in the
management guidelines for the prevention of
pancreatitis in patients considered to be at high
risk.5,6,32In our study, pancreatic stenting was only
used to treat pancreatic fistulas.Recently, Akbar and
colleagues published the results of a meta-analysis in
which a total of 29 studies were included (22 with
pancreatic stent placement and 7 with the use of
NSAIDs), showing that stenting or transrectal
administration of NSAIDs was superior to placebo in
the prevention of PEP. The combination of transrectal
application of NSAIDs and the use of stents showed
no greater effectiveness in the prevention of PEP when
compared with that of each intervention alone. The
results further demonstrated that transrectally
administered NSAIDs alone were superior to pancreatic
stenting in preventing PEP (OR 0.48, 95 % CI, 0.26 to
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0.87) and must be regarded as the first-line preventive
therapy.25 This meta-analysis also supports our study
result.

However, to support the previous conclusion, a high
quality multicenter randomized clinical trial is required
to better understand the efficacy of pancreatic stents
with and without rectal NSAIDs and with rectal NSAIDs
alone to prevent PEP in high-risk patients.

Conclusions:

This study showed that diclofen/indomethacin
administered rectally immediately after ERCP reduced
the incidence of PEP in high-risk patients.
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ACUTE KIDNEY INJURY IN CRUSH SYNDROME AND
RENAL DISASTER-EXPERIENCE IN BANGLADESH
AFTER GARMENT FACTORY COLLAPSE
RATAN DAS GUPTA1, NAZRUL ISLAM2, DILIP KUMAR DEBNATH3, SYED MAHBUB MORSHED4,

 
AMINUR RAHMAN5

Abstract:

Background: Crush-syndrome usually resulting from earthquake and other natural disaster causes

mortality and morbidity. A multistoried garment factory collapsed in Savar, Dhaka, Bangladesh on

24th April 2013 with about 4000 workers. Among the rescued victims, many of them develop crush –

syndrome and AKI that led to a man-made renal disaster in Bangladesh. We analyzed outcome of

severe AKI patient who required renal replacement therapy.  Methods: Victims from accident site

were first treated in primarily local hospital and primary care center. Suspected crush syndrome

patients were rapidly transferred to tertiary hospital for dialysis and ICU support. We collect data of

severe AKI patient by a standard questionnairebased onrenal disaster relief force – crush syndrome

patient questionnaire. Results: We had experienced many AKI and crush syndrome after collapsed

garment factory with 3500 workers which created a manmade renal disaster. We observed 27 severe

AKI due to crush syndrome of Rana plaza with mean age 25.12 years, most of them were female

(51.85%). Victims rescued as early as possible, average rescue time was 20.30 hours, 62.96%

developed compartment syndrome and required fasciotomy.  All of them got dialysis treatment; some

of them required ICU support. Among all, 67% recovered completely and 26% died. Main causes of

death were infection and DIC with MOF.  Conclusions: Crush injury victims who developed severe

AKI, required dialysis. Severe AKI patients who required dialysis had high mortality and morbidity.

Early intervention to prevent AKI and complications may reduce mortality and morbidity.
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Received: 5.4.2021 Accepted:  28.5.2021

DOI: https://doi.org/10.3329/bjm.v32i2.53797

Citation: Gupta RD, Islam N, Debnath DK, Morshed SM, Rahman A. Acute Kidney Injury in Crush

Syndrome and Renal Disaster-Experience in Bangladesh after garment factory collapse. Bangladesh

J Medicine 2021; 32: 107-112.

1. Associate Professor, Department of Nephrology, Shaheed Suhrawardy Medical College, Dhaka-1207, Bangladesh
2. Professor and Head, Department of Nephrology, Dhaka Medical College, Dhaka-1207, Bangladesh
3.  Associate Professor, Department of Nephrology, National Institute of Kidney Diseases & Urology (NIKDU),

Sher-e Bangla Nagar, Dhaka-1207, Bangladesh
4. Assistant Professor ,Department of Nephrology, Shaheed Suhrawardy Medical College, Dhaka-1207, Bangladesh
5. Assistant Professor, Dept of Neurology, Sir Salimullah Medical College, Dhaka-1100, Bangladesh.
Correspondence: Ratan Das Gupta, Associate Professor, Department of Nephrology, Shaheed Suhrawardy Medical
College, Dhaka-1207, Bangladesh,  email: ratandasgupta1972@gmail.com

Introduction:

Crush syndrome refer to systemic manifestations of
muscle crush injury by direct trauma or ischemic
reperfusion injujry1.  Crush injury means compression
injury between opposing elements leading tissue
damage. Compression injuries associated with renal
failure was first described in 1909 after Messenia
earthquake 2 and association between renal failure and
crush injury completely describe in 1941 Bywaters and
Beall3. Crush syndrome refers to muscle injury with
systemic manifestations that include tense, edematous
and muscle pain, hypovolemic shock, acute kidney

injury, hyperkalemia, acidosis, cardiac failure,
respiratory failure and infection.4

Crush syndrome is second cause of mortality and
morbidity after direct traumatic death.Disintegration
of skeletal muscle after prolonged pressure on the limbs
due to stretch insult, ischemicinsult, and ischemic
reperfusion injury lead to rhabdomyolysis5. Increased
permeability of sarcolemma occurs in compressed
muscles, so calcium, sodium and water move to
intercellular milieu while potassium and myoglobin
efflux to extracellular environment6. After collapse of
building, 80% of the entrapped victims instantly died
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by the direct trauma, 10% survived with minor injuries

and 10% injured badly.Seven out of tenseverely injured

develop crush syndrome and acute renal failure.7

AKI after rhabdomyolysisdue to (1).Third space fluid

loss in necrosed muscle leading intravascular volume

depletion, renal hypo-perfusion and ischemia.(2).

Myoglobincauses intra-tubular cast formation and

obstruction, (3). Myoglobin scavenges nitric oxide that

aggravates renal hypo perfusioninjury (4). Endotoxin

and cytokines from injured muscle leads renal

vasoconstriction.(5). Hyper-uricemia may contribute

cast formation and tubular obstruction, (6). Free iron

from myoglobin which catalyzes. free radical formation,

enhance ischemic injury to renal tubules(7).

Hyperkalemia, hyperphosphatemia and hypocalcaemia

may depress cardiac output and potentiate renal hypo-

perfusion (8). Inflammation of kidney tissue by

precipitation of CaPO4 salts. (9). Release of tissue

thromboplastin from damage tissue tigers DIC and

acute kidney injury8

Rhabdomyolysis may present with asymptomatic

elevation of creatinine kinase or AKI due to oliguric

ATN and multi -organ failure. Localizes features

includes pain, pressure, pulselessness, paresthesia,

paresis or paralysis and pallor. Systemic features

include hypovolemic shock, hyperkalemia, heart

failure, respiratory failure, infection and AKI. Urine

become dirty brownish discoloration due to

myoglobinuria, biochemical features includeincreased

muscle enzymes, urea, creatinine, phosphate,

potassium and acidosis.9

Initial treatment of crush syndrome includes volume

resuscitation, correction of hypovolemic shock and

dehydration and prevention of AKI, lactic acidosis and

hyperkalemia. Isotonic saline administration 1L/hour

stat initially and monitor volume status, urine output

for further fluid requirement. Victim may needupto 6L

fluid.

Systemic alkalization by administration of sodium

bicarbonate required to reduce acidosis and

hyperkalemia. Sometimes mannitol may require forcing

diuresis. Dialysisand, ICU support may berequired in

critically ill patients.10

Fig.-1 Pathophysiology of Acute Kidney Injury in Rabdomyolysis
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The concept of renal disaster developing after
earthquake in December 1988, Armenia, where 25000
people died, and 600 cases of acute renal failure
developed. Of which 225 victims required dialysis. But
due to no organized support structure with appropriate
training and deployment strategies response was
ineffective. Poorly organized relief worsens the chaos
and creates a second disaster, interfering with other
global rescue activities. After disappointing experiences
in Armenian earthquake, the international society of
Nephrology (ISN) install the Renal Disaster Relief Task
Force (RDRTF). RDRTF is a logistic organization
provides organized effort to combat renal disaster and
save life. ISN-RDRTF effectively participates in
Marmara, Turkey earthquake in 1999 where 639
victims develop AKI related to crush syndrome11.

April24 at 9am 2013, multistoried garment factory
(Rana Plaza) collapsed in Savar, 50 kilometers from
Dhaka, the capital city of Bangladesh, with 3500
unfortunate workers inside. The incident caused more
than 1139 deaths and 2500injury. Severely crush
injured victims developed crush syndrome and  acute
kidney injury.   27 crush syndrome and AKI victims

were transferred to Dhaka medical college and National
Institute of Kidney Disease and Urology (NIKDU) for
dialysis, ICU support and specialized treatment. We
observed these severe crush syndrome and AKI
patients for outcome and complications.

Methods:

All Injured victims initially were admitted in local
hospital. Among the in injured patients, those with
severe injury, crush syndrome, compartmental
syndrome or decrease urine volume, were transferred
to Dhaka medical college, NIKDU for specialized
treatment especially dialysis and ICU support. All
selected patients were clinically assessed by pulse,
blood pressure, urine output, temperature, injury
nature and other parameters. All patients investigated
for complete blood count, CPK, Serum creatinine, blood
urea, serum electrolytes, chest X-ray and other
investigations. Crush injury diagnosed based on the
presence of swollen limbs and history of limb
compression12. Crush syndrome includes muscle
injury with systemic symptoms of hypovolemic shock,
AKI, hyperkalemia, heart failure, respiratory failure,
and infection13-14. Compartmental syndrome includes

Fig.-2 Algorithm for Fluid resuscitation to prevent Crush related AKI
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traumatic injury of limb with pain, pressure,
paresthesia, paresis or paralysis, pallor and pulse-
lessness. Patient with compartmental  syndrome

underwent fasciotomy as decided by expert clinician

and surgeon14.AKI diagnosed by decrease urine output

,5ml/kg/hour for 6 hours or increase serum

creatinine>0.3 mg/dl to baseline.15,16Severe AKI

includes serum creatinine>4mg/dl, GFR less than 25

mi/min or on RRT or urine volume less than 0.3ml/

kg/hour for 12 hours 15,16Hyperkalemia diagnosed by

presence of serum potassium >5.5 mmol/l.All patients

with crush syndrome initially treated with adequate

fluid replacement and bicarbonate infusion. Oliguric

patients were hydrated with mannitol infusion given

for diuresis. Hyperkalemia treated with insulin

&glucose infusion and dialysis. Patient with serum

creatinine>6mg/dl, acidosis, persistent hyperkalemia

and volume overload were selected for dialysis through

central venous catheter.Outcome of recovery, death,

duration of hospital stay and requirement of ICU

support were observed. Partial recovery defined as

serum creatinine remain above normal but not

dependent on diakysis. Complete recovery defined as

serum creatinine within normal range. Dialysis

dependent defined aswho require regular dialysis. Data
collected by questionnaireson the basis of renal

disaster relief force – crush syndrome patient
questionnaire.

Results:

After collapse multistoried garment factory,1136 victim
died before extrication, 1762were rescued with different
types of injury which was minor to severe. 27 severely
injured victims develop crush syndrome and acute
kidney injury, diagnosed by reduce urine output or
rise of serum creatinine, transferred to referral center
for dialysis and ICU support. All victims were young
adult working people with mean age was 25.12 (range
of 14-35) years, male13 (48.15%) and female
14(51.85%). Seven victims (25.93%)died during
treatment.  Victims who were extricated for  five to
forty-sevenhours,(mean 20. 30 hours) after building
collapse had multiple injury. 62.96% (17) developed
compartment syndrome and required fasciotomy. 24
hours Urine output decreased about 0-400 ml (mean
107.5 ml) and blood pressure reduced systolic 90-
150mm of Hg, mean 106.66 mm of Hg and diastolic
pressure 40-90 mm of Hg, mean 72.66 mm of Hg. All
patients required dialysis,average 11 session /patient
(2-24 sessions/pt) and blood transfusion required 2.5
unit / patient (1-6units/pt). 62.96% of patients
required ICU support with or without ventilator
support. (Table I baseline characteristic of patient)

Table -I

Baseline characteristic

N Range mean Percentage( %)

Male 13 48.15

Female 14 51.85

Age (years) 14-35 25.12

Extrication  time (hours) 5-47 hours 20.30 hours

Compartment syndrome 17 62.96

Number of injury 1-5 2.53

Urine output  ml /24 hours 0-400 111.48

Fasciotomy 17 62.96

Blood transfusion 1-6 unit 2.59 unit

Dialysis session 2-24 11.66

ICU and ventilation 17 62.96

Ventilation 15 55.56

Blood pressureMm of Hg Systolic 90-150 110.61

Diastolic 40-90 75.35

Death 7 25.93
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Table-II

 Biochemical profile

Value Mean Range

Haemoglobingm/dl 8.6 6.4-12.5

Serum creatinine mg/dl 7.25 4.6-9.2
Blood urea mg/dl 146 84-280
CPK unit/L 41124.3 3054-125754

Serum potassium mmol/L 5.7 4.2 -8.3

In Table-II serum creatinine  is high 7.25 mg/dl, CPK is
41124.3 unit/L and serum potassium is 5.7 mmol/L.

Fig -1:  Outcome of the dialysis patient
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Fig-2: Causes of Death

28.6 %( 2) develop multiorgan failure and died, 14.2
% (1) develop ARDS and 14.2% (1) died due to
hyperkalemia before starting dialysis (Fig.-2). In most
of cases, cause of death was septicemia and multi organ
failure. One patient died before stating dialysis due to
severe hyperkalemia and one patient died due to ARDS.

Discussion:

Crush-syndrome and Acute Kidney Injury cases are
seen in after earthquake and others natural calamities,
also seen in war. We had experienced many AKI and
crush syndrome after collapsed garment factory with
3500 workers which created a manmade renal disaster.
We observed 27 severe AKI due to crush syndrome of
Rana plaza with mean age 25.12 years, most of them
were female (51.85%) (Table I). Victims rescued as early
as possible, average rescue time was 20.30 hours,
62.96% developed compartment syndrome and
required fasciotomy. All of them got dialysis treatment;
some of them required ICU support. Among all 67%
completely recovered and 26% died. Main causes of
death were infection and DIC with MOF.

Most of the victim was young adult with mean age 25
years. Female were more victimized  than male as most
of the workers  in the factory were female.  Maximum
injured rescued within 30 hours of incidence and mean
rescue time was 20.30 hours and minimum 5 hours.
Most of earthquake extrication time were similar, in
Marmara earthquake rescue time was 24 hours.17 17
(29) victims developed compartment syndrome and
underwent fasciotomy and 2 patient required
amputation were similar to earthquake victim.5 CPK
(creatinine phosphokinase) was elevated in most of the
cases and highest level was 125754u/l and potassium
level was also increased in every case Table II. This
finding is also similar in crush injury patient in
earthquake victims17. 26% of crush injured died and
67% were recovered well. Other study in earthquake
victim showed 13-25% died in renal failure related
complications17.

Causes of death were septicemia and DIC, multiorgan
failure, hyperkalemia and ARDS in our study (Fig. 2).
Septicemia was most common cause of death as
infection prevention was difficult in our setting.Most
of crush injured in Marmara died due to multiorgan
failure and hyperkalemia6,17.

Mortality in AKI of crush injury is extremely high. Early
intervention and prevention of infection and multiorgan
failure may improve the outcome.

Conclusions:

After garment factory collapse a significant part of
victim develop crush syndrome and complications
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Outcome of the patient shows in Fig.-1: 67.86 %(19)
patients had complete renal recovery whose creatinine
became normal with normal urine output. 7.14 % (2)
patients had partial renal recovery with  serum
creatinine not normal  but not dialysis dependent. Total
26% (7) patients died and 27 became dialysis
dependent.42.9% (3) died due to septicemia and DIC,



along with acute kidney injury. One fourth of patient
with severe AKI required dialysis. Patient with crush-
syndrome with severe AKI required dialysis and have
high mortality and morbidity. Early intervention to
prevent AKI and complications may reduce mortality
and morbidity.

Conflict of Interest:

The author stated that there is no conflict of interest

in this study

Funding:

No specific funding was received for this study.

Ethical consideration:

The study was conducted after approval from the

ethical review committee. The confidentiality and

anonymity of the study participants were maintained.

References:

1. Sever MS, Vanholder R, Management of Crush

Syndrome causalities after disaster. RMMJ April 2011;

2(2): 1-10. https://0-doi-org.libus.csd.mu.edu/10.

5041/RMMJ.10039 PMid:23908797 PMCid:PMC
3678930

2. Better OS, The crush syndrome revisited (1940-1990)

Nephron 1990;55:97-103. https://0-doi-org.libus.

csd.mu.edu/10.1159/000185934 PMid:2194135

3. Bywaters EG, Beall D. Crush injuries with impairment
of renal function. 1941. J Am SocNephrol 1998; 9:322-

32. https://0-doi-org.libus.csd.mu.edu/10.1681/

ASN.V92322. PMid:9527411

4. Mehmet Sukru Sever, Raymond Vanholder and Norbert

Lameire. Management of Crush-related injuries after

disasters. N Engl J Med 2006;354:1052-63. https://
0-doi-org.libus.csd.mu.edu/10.1056/NEJMra054329

PMid:16525142

5. Vanholder R, sever MS,,Erek E, et al. Clinical finding

in the renal failure victims of a catastrophic disaster;

the Marmara earthquake. Nephrol Dial Transplant
2002;17:1942-9. https://0-doi-org.libus.csd.mu.edu/

10.1093/ndt/17.11.1942 PMid:12401851

6. Vanholder R, sever MS, Erek E, at al. Rhabdomyolysis.

J Am SocNephrol 2000;11:1553-61. https://0-doi-

org.libus.csd.mu.edu/10.1681/ASN.V1181553.

PMid:10906171

7. Ron D, Taitclaman U, Michaclson M, et al. prevention

of acute renal failure in traumatic rhabdomyolysis. Arch

Intern Med 1984; 144:277-80. https://0-doi-org.libus.

csd.mu.edu/10.1001/archinte.1984.003501400

77012. https://0-doi-org.libus.csd.mu.edu/10.1001/
archinte.144.2.277

8. Zager RA, rhabdomyplysis and myohemoglonuric acute
renal failure. Kidney Int 1996;49:314-26. https://0-
doi-org.libus.csd.mu.edu/10.1038/ki.1996.48.
PMid:8821813

9. Sever MS, rhabdomyolysis. ActaclinBelgSuppl
2007:375-9. https://0-doi-org.libus.csd.mu.edu/
10.1179/acb.2007.084. PMid:18284003

10. Better OS, Stein JH. Early management of shock &
prophylaxis of acute renal failure in traumatic
rhabdomyolysis. N Engl J med 1990;322: 875-9. https:/
/ 0 - d o i - o r g . l i b u s . c s d . m u . e d u / 1 0 . 1 0 5 6 /
NEJM199003223221207. PMid:2407958

11. Vanholder R, Sever MS, De Smet M et al. Intervention
of renal disaster relief task force in the 1999 Marmara
, Turkey earthquake. Kidney Int 2001;69:783-91.
https://0-doi-org.libus.csd.mu.edu/10.1046/j.1523-
1755.2001.059002783.x PMid:11168962

12. Oda J, Tanaka H, Yoshioka T et al. analysis of 372
patients with crush syndrome caused by the Hanshin
-Awaji earthquake . J Trauma 1997; 42: 470-475.
https://0-doi-org.libus.csd.mu.edu/10.1097/
00005373-199703000-00015. PMid:9095115

13. Slater MS, Mullins RJ. Rhabdomyolysis and
myoglobinumic renal failure in trauma and surgical
patients: a review. J Am CollSurg 1998;186:693-716.
https://0-doi-org.libus.csd.mu.edu/10.1016/S1072-
7515(98)00089-1

14. Sever MS, Vanholder R and the orking group on
recommendation of the management of crush victims
in mass disaster. Recommendation for the management
of crush victims in mass disaster. Nephrol Dial
Transplant 2012; 27: supplement-1. I1-i67. https://
0-doi-org.libus.csd.mu.edu/10.1093/ndt/gfs156.
PMid:22467763

15. Sever MS, Kellum J, Hoste E et al application of the
RIFLE criteria in patient with crush -related acute
kidney injury after mass disaster. Nephrol Dial
Transplant 2011;26:515-524. https://0-doi-
org . l ibus.csd.mu.edu/10.1093/ndt/gfq426.
PMid:20647191

16. Bellomo R, Ronco C, Kellum JA et al, acute renal failure
- definition, outcome measures, animal models, fluid
therapy and information technology needs: the Second
international Consensus conference of the acute
dialysis quality initiatives (ADQI) Group. Crit Care
2004;8:R204-212

17. Demirkiran, Dikmen, Utku, et al, Crush syndrome
patients after the Marmara earthquake. Emerg Med J
2003;20:247-250. https://0-doi-org.libus.csd.mu.edu/

10.1136/emj.20.3.247. PMid:12748140 PMCid:

PMC1726105

Acute Kidney Injury in Crush Syndrome and Renal Disaster-Experience in Bangladesh BJM Vol. 32 No. 2

112



SOCIO-DEMOGRAPHIC CHARACTERISTICS OF BLOOD
DONOR IN A TERTIARY CARE SPECIALIZED HOSPITAL
MOHD. ABDUL QUADER1

Abstract:

Background: Blood donors are the backbone of a transfusion service. To ensure a safe and

appropriate transfusion service, donor demography is to be optimized for proper strategic management.

The purpose of this study was to assess the socio-demographic profile of blood donors to make

targets for national interventions and to promote blood donation. Methods: This descriptive type

cross sectional study was conducted in Transfusion Medicine department of Popular Medical College

Hospital from 1st January 2015 to 30th June 2018. All the blood donors who came to donate blood in

this department were included in this study. Their signed consent was obtained to include in this

study with their socio-demographic determinants. Frequency, percentage and p value<0.05 were

calculated for statistics.  Results: Out of the 15702 blood donors, male donors were more with a ratio

of 6.78:1. Though the younger age group (25-31 years) showed highest donor population (32.61%),

but the younger age group (18-38 years) have maximum donation (86.21%). Unmarried donors were

59.07% among the donors and middle class income group also showed highest donors (59.09%).

Student donors (30.55%) were more among the donors. Muslims donors (79.01%) were more than

others religious donors. Regarding education level of donors, higher secondary and above level showed

highest donation (90.97%) which was statistically significant (p<0.001). Among the donors 78.05%

showed their future intension to donate. Conclusions: Works on differences in socio-demographic

characteristics of blood donors in times of increasing demand appears to be fruitful to target national

interventions and to promote blood donation.
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Introduction:

Blood transfusions are a critical part of modern
medicine. Blood transfusion is needed to save lives or
improve health in emergency and as a necessary
adjunct to emerging modern Medicare in different parts
of the world.

The Healthy People 2010 data demonstrate that age,
race, and education affect blood donor rates, which
are defined as the proportionof individuals aged 18
years or older who donate blood.Overall donor rates
were 8% for 18- to 24-year-olds, 6%for 25- to 64-year-
olds, and less than 2% for 65 years orolder. Individuals
with at least some college education donated at a rate
of 8%, high school graduates at approximately 4%,
and those who had not completed high school at 2%.1

Data from the National Survey of Family Growth cycle
6 (2002-2003) demonstrated that race/ethnicity,
income, education, and nativity were statistically

associated with the likelihood of reporting blood
donation.2

Donor recruitment efficacy is optimized by targeting
those segments of the population with the largest
available resource and by focusing on those who are
the most likely to respond positively. In this regard, it
is reasonable to assume that potential donors would
be similar to already active donors with respect to age,
sex and sociodemographic characteristics. Therefore,
donor recruitment efforts may benefit from detailed
knowledge about demographic characteristics of both
donors and non-donors, i.e., factors that are related
to the probability of being a blood donor.3

WHO estimates that at least 1% of the population needs
to donate blood to meet the minimum requirement of
blood for a country. Globally, 70 countries have a blood
donation level less than the optimal level of 10/1000
population.4
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The World Health Organization (WHO) recommended
that voluntary non-remunerated blood donors (VNRBD)
are a bane to adequacy and safety of blood supply
worldwide encouraging member nations to develop
centralized (nationally coordinated) blood services
adequately funded and logistically positioned to recruit,
retain and ensure adequate supply of blood from these
donors.5

Studies have demonstrated that the intention to donate
blood predicts the practice of blood donation [6,7].
Demographic, knowledge status, and behavioral factors
are shown to determine individuals’ intention to donate
blood.8-10

On the individual level several national studies describe
sociodemographic characteristics of blood donors
including male gender, middle age, and high
education.11-14

In recent years, there has been a growing literature
describing sociodemographic characteristics of blood
donors all over the world. Within the last decade,
several countries have been in the process of changing
the profile of blood donors from remunerated to non-
remunerated. Large studies have been conducted to
increase the knowledge of donor profiles to target
inclusion strategies towards specific groups defined
by e.g. age, gender, income, education.15-18

The many investigations of donor demographics have
not revealed a clear picture of the typical donor. With
respect to age of the donors, previous studies have
found blood donor populations either to be younger
19,17,20 or older compared to the general population.21,

22

The same diversity concerns the donor gender
composition. Several studies report men to have a
higher donor prevalence than women17, 20, 23, but the
nationwide study from Great Britain reported that 55%
of their donors where women.24 Studies have also
generally shown that those of higher socioeconomic
status, whether measured by education or personal
income, are more likely to be blood donors than
individuals with lower status19,20,25, although
Carneiro-Proietti et al. reported a lower prevalence of
donors with higher education.17

Undoubtedly, the technology of blood donation takes
place in a fairly uniform manner, independent of the
population served, but, the way blood banks are
structured and promoted differ between countries [26].
Therefore, the way the blood donor reacts or behaves,
either as a single event or as a lifelong, dedicated
practice to blood donation, is expected to be influenced
by different contributory factors.26 The motivation to
donate blood for instance, represents a compelling force

to carry out this activity which is directed towards
meeting personal needs or goals.27,28

Age also affects blood donor and donation rates. First,
younger individuals are more likely to be first-time
donors and have higher donor and donationrates,
defined as donors per population and units donated
per population, respectively. These data are consistent
with the recent REDS study, in which younger
individuals were more likely to be first-time than repeat
donors.19 Second, in this study, younger individuals
were 18% of the donor pool yet donated only 10% of
the total collections due to lower blood donation
frequency, which is consistent with the ARC study in
which young donors made up 21% of the donor pool
yet donated 9% of the units.29

The purpose of this study was to assess the
demographic characteristics of donors

to acquire an accurate picture of what donors are like,
guide recruitment strategies aimed at minority blood
donors, and to provide benchmarks to measure the
success of these efforts. Works on differences in
sociodemographic characteristics of blood donors in
times of increasing demand appears to be fruitful to
target national interventions and to promote blood
donation.

Methods:

A descriptive cross-sectional study conducted in
Transfusion Medicine Department of Popular Medical
College Hospital. The study participants were those
persons who came to donate blood in this setting with
age between 18 years to 60 years. A questionnaire was
developed after thorough literature review to include
the relevant variables. It was then pilot tested and
validated. Data were collected from 1st January 2015
to 30th June 2018. Ethical review was secured from
the institutional review board.Signed consent was
obtained from all donors before the data collection
procedure. No personal identification details were
recorded on the questionnaire. Frequency, percentage
and mean were computed to describe the findings.A p
value <0.05 was considered significant.

Results:

In this study more males donated blood than females
(6.78:1) Table-I. In Table-II age wise distribution of
donors showed age group 25-31 years showed highest
(32.61%) donor. But the younger age group i.e. 18-38
years comprises maximum of donors (86.21%).
Unmarried donors were more than the married donors
(59.07% vs 39.42%). On religion perspective Muslim
donors were nearly 4/5th part of the donors. Middle
class income group donors were maximum 59.09%
followed by poor income group 23.46%. Rich income
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group donors were only 17.45% to have donation. By

occupation student donors (30.55%) were more than

the service holders (Govt. + private) [24.87%] followed

by businessman (20.95%). Regarding educational level

of donors, maximum of the donors were higher

secondary and above level donors (90.97%). In Table

III among the donors 72.33% donated blood previously.

In Table IV regarding the future intention to donate

blood, 78.05% opined to donate but 8.97% denied for

donation. Among them 12.98% showed indecision for

donation in future. In Table V regarding the blood group

wise donor distribution, blood group B showed highest
donor (35.07%), followed by blood group O, A and AB
(33.02%, 23.86% and8.05%) respectively.

Table-I

Distribution of donors according to Gender.

Gender Frequency Percentage

Male 13,684 87.15%

Female 2,018 12.85%

Total 15,702 100.00%

Table-II

Socio-demographic characteristics of donors.

Age Male Female Total Percentage P value Significance

18- 24 Years 4006 593 4599 29.29% >0.1 Not significant

25-31 Years 4462 658 5120 32.61%
32-38 Years 3328 489 3817 24.31%
39-44 Years 917 135 1052 6.70%
45-51 Years 656 97 753 4.79%
52-59 Years 315 46 361 2.30%
Total 13684 2018 15702 100.00%
Marital Status
Married 5395 795 6190 39.42% >0.1 Not significant
Un Married 7810 1151 8961 57.07%
Divorced/ Widowed 479 72 551 3.51%
Total 13684 2018 15702 100.00%
Religion
Muslim 10811 1595 12406 79.01% >0.1 Not significant
Hindus 2411 355 2766 17.62%
Christian 368 54 422 2.68%
Buddhist 94 14 108 0.69%
Total 13684 2018 15702 100.00%
Occupation
Student 4499 291 4790 30.50% Not done
Govt. Service 1692 52 1744 11.11%
Private Service 2117 44 2161 13.76%
Business 3282 8 3290 20.95%
Teacher 1071 11 1082 6.89%
House wife 00 1609 1690 10.25%
Banker 412 3 415 2.65%
Firmer 254 00 254 1.62%
Driver 357 00 357 2.27%
Total 15702 2018 15702 100.00%
Income Level
Rich ³70000 2388 352 2740 17.45% >0.1 Not significant
Middle Class  20001-69999 8085 1193 9278 59.09%
Poor £20000 3211 473 3684 23.46%
Total 13684 2018 15702 100.00%
Education Level
Primary 396 38 436 2.76% <0.01 Significant
Secondary 825 157 982 6.25%
Higher Secondary 3972 502 4474 28.49%
Degree 5203 915 6118 38.96%
Post Graduate 3288 406 3694 23.52%
Total 13684 2018 16702 100.00%
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Discussion:

This study was conducted in tertiary care hospitals
blood bank in capital of Dhaka, Bangladesh. The
current concept of the WHO is to target appropriate
blood donors in particular settings in order to increase
blood availability and safety.30 Therefore, the study
was conducted to see the socio-demographic
characteristics,motivation and attitude of blood donors
for future intention to donate blood at this hospital
based blood bank.

In this study, more males donated blood than females
(6.78:1) Table I. The predominant male blood donation
is similar to the findings by Orkuma JA et al.31,
Erhabur O et al.21and Busari FI et al.33 but different
from Andrade Neto JL et al.34 study. Studies by
Carneiro-Proietti AB et al.17, Yang BC et al.20 and
Cimaroli K23 also showed male to have higher donor
prevalence than female. But the nationwide study by
Lattimore S et al.24 from Great Britain reported 55%
of their donors were female which different from the
present study. For low female donation many reasons
have been adduced including predonation temporary

deferral due to anemia resulting from menstruation,
uncompensated blood losses as a result of child birth

and lactation. Socio-cultural and superstition also

plays a role in female participation.

Blood donors of this study showed that age group 18-

24 years, 25-31 years 32-38 years comprises 86.21%

of blood donation.  Study done by Orkuma JA et al.31

also found that blood donors aged 18-25 and 26-35

years presented majority of blood donations comprising

77.5%, which is near similar to present study. A study

by Pule PI et al.35 showed that three-fourth of their

participants (76%) were in the age range of 21-40 years.

The above studies were similar to the present study.

In our study unmarried donors (57.07%) were more

than the married donors (39.42%). This study is similar

to study done by Orkuma JA et al.31, Pule PI et al.35.

The predominance of unmarried donors in this study

agree with Andrade Neto JL et al.34 This study differs

with the study done by Burgdorf KS et al.3 study where

cohabitation status showed that single donors have

less donations than donors living with others.

Table-III

Showing Donors previous donation.

Male Female Total P value Significance

Yes 9899 (63.04%) 1459 (9.29%) 11358 (72.33%) >0.1 Not significant

No 3785 (24.11%) 559 (3.56%) 4344 (27.67%)

Total 13684 (87.15%) 2018 (12.85%) 15702 (100.00%)

Table-IV

Future intension to donate.

Male Female Total P value Significance

Yes 10679 (68.01%) 1576 (10.04%) 12255 (78.05%) >0.1 Not significant

No 1227 (7.82%) 181 (1.15%) 1408 (8.97%)

Yet not decided 1778 (11.32%) 261 (1.66%) 2039 (12.98%)

  Total 13684 (87.15%) 2018 (12.85%) 15702 (100.00%)

Table-V

Blood group wise distribution of donors.

 Blood  Group               A       B    O  AB Total

Male Female Male Female Male Female Male Female

n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)

Rh + 3,177 468 4,657 686 4,568 460 1,064 157 15,237

(20.23%) (2.98%) (29.66%) (4.37%) (29.09%) (2.93%) (6.78%) (1.00%)  (97.04%)

Rh - 90 13 142 21 137 20 37 5 465

(0.57%) (0.08%) (0.91%) (0.13%) (0.87%) (0.13%) (0.24%) (0.03%) (2.96%)

Total 3,267 481 4977 707 4,705 480 1,101 162 15,702

(20.80%) (3.06%) (30.57%) (4.50%)  (29.96%) (3.06%) (7.02%) (1.03%)  (100.00%)
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In our study, on religious background Muslim donors
were 79.01% followed by Hindus 17.62%, Christians
2.68% and Buddhist’s 0.69%. Study done by Pule PI
et al.35 showed Christians (80.2%) were more than
others which differs from the present study. In another
study on Danish blood donors by Burgdorf KS et al.3

also differs from the present study. The Muslim
preponderance may be due to the Muslim originality
of the peoples of Bangladesh.

Middle class income group in our study showed highest
donation (59.09%) followed by poor income group
(23.46%) and high income group (17.45%). Study on
Danish blood donors by Burgdorf KS at el.3 showed
that donor prevalence was lower amongindividuals in
the highest 10% income group compared to the peak
in the 70-90% personal income deciles. The statistics
of Denmark36 also showed a positive association
between working hours and income. We hypothesized
that the reason for this decrease in the highest income
group might be related to the challenges of a busy
working schedule.

Educational status plays a role in blood donation. In
our study we found that those who were higher
secondary and above education they donated
maximum (90.97%). Orkuma JA et al.31 in their study
found that blood donors with secondary education
accounted for 45.7% when compared with tertiary
(38.4%) as well as primary and those with formal
education who summed upto 15.9%. Study of Volken
T et al.37 in a cross national comparison of German
and Swiss population found that the OR of reporting
donation was 2.62 times higher for respondents with
medium education (95% CI 2.18, 3.13; p= 0.0000) and
4.16 times higher for those with high education relative
to the group with low education (95% CI 3.37, 5.13;
p= 0.0000). The present study also found statistical
significance (p< 0.0001) with education and which
coincides with above two studies. Burgdorf KS et al.3

in their study found that for both sexes donation
prevalence and relative risk were lowest among persons
with lowest education level [women 3,9%, 0.60 (0.59-
0.62); men 3..3%, 0.48 (0.47-0.49)] compared with the
reference category of persons with short or middle
length higher education. Carneiro-Proietti et al.17

reported a lower prevalence of donors with higher
education which differed from the present study.

Nearly three quarter (72.33%) of our study donors
donated blood previously. Among the donors 78.05%
showed positive intention to donate blood in future.
Study done by BH Abderrahman and MYN Saleh38 in
Middle East and LE Boulware et al.39 in USA showed
that two third of the participants reported that they
have ever donated blood. Above findings are similar to

the present study. Study done by Orkuma JA et al.31,

N Shenga et al.40 B Singh et al.41 showed opposite

result of previous donation and future intention to

donate than our study.

In our study we found that blood group B donors were

highest 35.07%, followed by blood group O (33.02%),

A (23.86%) and AB (8.05%) respectively. Blood group

wise distribution of the present study coincides with

the prevalence study done by Rahman M.52 Study done

by Dipta TF43 and Karim S44 on blood donors showed

similar findings with the present study in regard of

blood group wise donor prevalence.

Conclusions:

In this study we observed the socio-demographic

characteristics of blood donors in a tertiary level

hospital.Therefore, the attitudes and perception of

blood donation by hospital based blood donors could

be influenced by individual experiences, culture, social

and socio-demographic complexes. We, recommend

that this information is taken into account when

planning donor recruitment, donor care and retention

strategies in health settings.
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SPECTRUM OF NEUROLOGICAL MANIFESTATIONS
IN COVID-19: A REVIEW
FIROZ AHMED QURAISHI1,

 
AMINUR RAHMAN2, FURIAL QURAISHI TWINKLE3

Abstract:

The COVID-19 pandemic, caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-

2) is causing a worldwide pandemic of COVID-19 within a short span of time. Although patients with

COVID-19 primarily present with fever and respiratory illness; a wide range of symptoms involving

different systems have been described. While the neurological sequelae of the virus remain poorly

understood, there are a growing number of reports of neurological manifestation of COVID-19.The

neurological manifestation including both central and peripheral nervous system are increasingly

reported in a very subset of COVID-19 patients. The SARS-CoV-2 enters the body mainly via the ACE-

2 receptors within the respiratory system, which causes the body to initiate an immunologic response

against potential damage to non-renewable cells. There’s increasing evidence of accumulating

that COVID-19, particularly in severe cases, can have neurological consequences although respiratory

symptoms nearly always develop before neurological ones. Patients with pre-existing neurological

conditions could also be at elevated risk for COVID-19 associated neurological symptoms. The

neurological presentations of COVID-19 patients maybe acute and post-acute state. The acute

presentations are classified into specific (such as stroke, encephalitis, acute polyneuropathy, etc.)

and nonspecific (such as delirium, headache, dizziness, etc.) symptoms with anatomical involvement

of either central nervous system including brain or spinal cord, and/or peripheral nervous system,

neuromuscular junctions or muscles. Several neurological symptoms have also been demonstrated in

post-acute or long covid-19 syndrome. There is a possibility to overlook or misinterpretation of,

neurological symptoms in some COVID-19 patients.  In infants and young children, the foremost

common CNS phenomena are febrile seizures; in adults, non-focal abnormalities will be

either neurological or constitutional. To date, neurological manifestations of COVID-19 are described

largely within the disease trajectory, and also the long-term effects of such manifestations still remain

unexplored and unfolded. This article is intended to review the possible neuro-invasive routes of

SARS-CoV-2 and its mechanisms which initiate the neurological damage with neurological presentations

of COVID-19 patients.
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Introduction:

Coronavirus disease 2019 (COVID-19) is a

communicable disease caused by SARS-CoV-2.The

primary known case was identified in Wuhan, China,

in December 20191. The disease has since spread

worldwide, resulting in an ongoing historical

pandemic2. Transmission of COVID-19 occurs mainly

when an infected person is in close contact with

another person3.4. Small droplets containing the virus

can spread from an infected person’s nose and mouth

as they breathe, cough, sneeze, sing, or speak. People

are infected if the virus gets into their mouth, nose, or

eyes. The transmission mechanism is additionally

sometimes possible, as smaller infected droplets and

particles can linger within the air for minutes to hours

within enclosed spaces that have inadequate

ventilation4. Less commonly, the virus may spread via

contaminated surfaces4. People who are infected can

transmit the virus to other person up to two days before

they themselves show symptoms, as can people who
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do not experience symptoms5.6. People remain
infectious for up to 10 days after the onset of symptoms
in moderate cases and up to twenty days in severe
cases6. The morbidity and the mortality rate associated
with covid-19 varies among different countries, which
can be attributed in part to the median age of the
affected population and the availability of critical
resources needed to diagnose and treat the patients 7

. The clinical manifestation of the covid-19 are highly
variable with 45% of the covid-19 positive cases being
asymptomatic 8.The most common observed symptoms
of covid-19 were fever, cough and fatigue and most
common co-morbidities identified were hypertension
and diabetes mellitus 9 .In a prospective cohort study
by Cummings and colleges with confirmed covid-19
cases 22% were critically and 67% of the critically ill
patients were men. The most common reported
symptoms were shortness of breath 74%, fever 71%,
and cough 66%, myalgia 26%. 39% of these patients
died 10122. According to many reports and studies
SARS-CoV2 virus that causes covid-19 is associated
with diverse neurological tropism with complications.
These complications can involve either central nervous
system, peripheral nervous system, neuromuscular
junctions and muscles. These manifestations could be
nonspecific such as headache, delirium, myalgia or
more specific disease or syndromes (such as stroke,
encephalitis, seizures, peripheral neuropathy) which
require immediate medical attention.11 .12. So the aim
of the present study is to review the possible
mechanisms of SARS-CoV-2 neuro-pathogenesis
together with the most important neurological
manifestations reported in patients with COVID-19.

Epidemiology:

Based on Johns Hopkins University statistics, the
worldwide death-to-case ratio of SARS-CoV-2 is 2.1
percent (3,237,808 deaths for 154,788,122 cases) as
of 6 May 2021 13. Two large cohort-based studies on
neurological manifestations of COVID-19 are reported
thus far. During a study that wiped out Wuhan, Mao
and colleagues from China noted that among 214
severely affected patients, 78 (36.4%) had neurological
complications. CNS involvement was noted in 53 (24.8%)
patients. In total, 19 (8.9%) patients had peripheral
nervous system involvement. Rest, 23 (10.7%) had
skeletal muscle injury 11. Another study conducted in
France, by Helms and associates recorded neurological
manifestations in 58 severely ill patients. The median
age of those patients was 63 years 14. Agitation was the
foremost frequent neurological complication (69%; 40/
58) 15. The differences in percentage between the 2
studies could also be because the second study focused
on more severely affected COVID-19 patients.

Pathophysiology and Pathology:

The pathophysiology of covid-19 is diverse. It can be
categorized as follows:

Direct viral injury-

Mechanism of CNS damage associated with SARS-CoV-
2 like other well recognized neuro invasive human
viruses may invade CNS via trans-synaptic propagation
through the olfactory epithelium or through systemic
circulation entering the CNS using endothelial ACE-2
receptors expressed in cerebral blood vessels, or
crossing the disrupted blood brain barrier (BBB) by
systematically produced cytokines (Fig.-1).

Fig.-1: Proposed CNS entry routes, mechanisms and their respective associated clinical pictures

Presentations and mechanisms of CNS disorders related to COVID-19 Marta Bodro, Yaroslau Compta, Raquel
Sánchez-Valle, DOI: https://doi.org/10.1212/NXI.0000000000000923
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The SARS-CoV-2 reaches the CNS by different routes
and may induce short term illness such as viral
encephalitis like or endotheliitis. On the other hand it
might persist in resident cells of CNS and be involved
in long term neurological sequel in genetically or
otherwise predisposed individuals 16.

Beside this ACE2 receptors are highly concentrated in
the substantia nigra and ventricles of the brain and
also found in many neurons, astrocytes,
oligodendrocytes, middle temporal gyrus and posterior
cingulate cortex 17. (Fig.-2)

Fig.-2: Emerging data suggest that ACE2 receptors are

expressed in multiple regions of the human and mouse

brain, including the motor cortex, posterior cingulate

cortex, ventricles, substantia nigra, olfactory bulb,

middle temporal gyrus, ventrolateral medulla, nucleus

of tractus solitarius, and dorsal motor nucleus of the

vagus nerve (A) and on several key cell types that make

up the central nervous system, including neurons,

microglia, astrocytes, and oligodendrocytes (B).35-37 C,

ACE2 receptors on a medullary neuron binding to the

SPIKE protein on severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2). [Ref: Zubair AS, et al.

JAMA Neurol. 2020;77(8):1018–1027]

Neuronal pathway:

Handful of Human corona viruses such as HCO-
OC43,HCOV-229E, and SARS-CoV1 can be considered
neurotropic viruses due to their capacity to invade the
CNS via neuronal pathway.  16, 18

Viruses can migrate by infecting sensory or motor nerve
endings, achieving retrograde or anterograde neuronal

transport through kinesins, dynein, and motor

proteins. 19

In a study by Ding et al 14 SARS-CoV-1 virus was

detected exclusively in the neurons of the brain. The

SARS-CoV-1 virus has also been found in the CSF. A

transgenic-mouse study found SARS-CoV-1 entry into

the brain via the olfactory bulb15 and a similar pathway

has been postulated in humans. The entry of SARS-

CoV-2 to the olfactory bulb through the cribriform plate

might explain smell impairment in COVID-19.SARS-

CoV-2 could cause respiratory failure through affecting

the brain stem as other coronaviruses have been found

to invade the CNS.

Blood circulation pathway:

Viruses can enter the CNS without infecting neurons.

Some viruses such as HIV infect leucocytes and may

infiltrate the brain parenchyma. This Trojan horse

mechanism is facilitated by the fact that the infected

cells are naturally able to cross the blood brain

barrier.  20

Alternatively other viruses such as Japanese

encephalitis virus are released in to the blood and

increase the permeability of blood brain barrier through

increased production of pro inflammatory cytokines

that facilitates entry into the CNS. 21

Inflammatory-mediated Injury and cytokine storm in

brain: (Fig.-3)

Fig.-3: Multiple Organ Failure because of “Cytokine

Storm.” The cartoon representation of how “Cytokine

Storm” generated during respiratory viral infections can

damage not only its primary infection site (i.e., lungs)

but also disrupt the homeostasis at the kidneys, heart,

intestine, cerebral parenchyma, and blood vessels

because of the ubiquitous presence of ACE2 receptors.

In severe cases, this leads to Multiple Organ Failure and

the eventual death of patients.

https://doi.org/10.3389/fimmu.2020.565521
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Cytokine storm could be a condition where the

regulators of inflammatory immune responses, and
thereby the production of cytokines, becomes out of
proportion and out of place. This leads to the assembly
of an uncontrolled amount of inflammatory molecules.
Cytokine storm happens in multiple bacterial and viral
infections and septic conditions, however, the term
“Cytokine storm” only gained its popularity after being
discussed within the context of Influenza disease in
200522.

This overreacting innate immunologic response creates
matters of “Cytokine Storm” which generally implies
that pro-inflammatory and anti-inflammatory cytokine
levels are high within the serum of patients. These
cytokine flares are usually destructive for all vital
organs like the heart, kidneys, and lungs (Figure: 3).
If such a scenario happens within the brain, this
becomes extremely devastating and further paves the
way for meningitis, encephalitis, meningoencephalitis,
and overall neurodegenerative conditions 23.

Endotheliitis:

The binding of SARS-CoV-2 to the ACE-2 receptor may
cause or worsen high blood pressure, increase the risk
of cerebral hemorrhage. Moreover the interaction of
the SARS-CoV-2 with spike protein with ACE-2
receptors expressed in the capillary endothelium of

Fig.-4: Putative mechanisms underlying neurological consequences of COVID-19

Edward J Needham1,2, Sherry H-Y Chou3, Alasdair J Coles, David K Menon ,Neurological Implications of COVID-
19 Infection,DOI:10.1007/s12028-020-00978-4

brain blood vessels, may lead to injury of the blood
brain barrier. This could explain the increase risk of
ischemic stroke accompanied by perivascular
inflammation suggestive of endothelitis. 24

Hypoxia Mediated Injury and Encephalopathy

(Fig.-4)

Diffuse alveolar and interstitial inflammatory edema
in COVID-19 leads to impairment of alveolar gas
exchange and central nervous system hypoxia.
Anaerobic metabolism in the mitochondria of the brain
cell results in acidosis, vasodilation, increase interstitial
edema, obstruction of cerebral blood flow by micro-
thrombus, increased intracranial pressure all
contribute to coma and acute confusional state. 24

This encephalopathy is an independent predictor of
mortality and associated with long term cognitive
dysfunction. 25

The mechanisms underlying this encephalopathy are
heterogeneous and multifactorial. They include:  26

• Direct brain injury

• Respiratory, heart, renal or liver failure ( multi
organ dysfunction, Fig.-3)

• Sepsis and septic shock

• Endocrine or electrolyte imbalance

• Effects of pharmacological agents
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Neurological Manifestations of COVID-19
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Flowsheet: 1 Neurological manifestations of COVID-19

4. Neurological manifestations:

As SARS-CoV-2 presents neurotropic properties,
neurological disease manifestations may occur in both
symptomatic and asymptomatic patients 27. In
particular, various neurological manifestations have
been described in COVID-19 patients, involving the
central nervous system, peripheral nervous system,
neuromuscular junctions and skeletal muscles. In
COVID-19, a variety of neurological complications have
been reported. It may be broadly classified in to A)
Acute Neurological complications and B) Post-Acute
or long COVID-19 complications. The acute
complications may be i) Non-specific neurological
complications ii) Specific Neurological complications.
The neurological complications of COVID-19 are either
because of direct viral invasion, cytokine storm, or
hypoxic metabolic changes, with the involvement of
CNS or peripheral nervous system (PNS) or both11,14

as shown in Flowsheet 1.

Nonspecific Neurological complications:

The incidence of nonspecific neurological complications
in patients with confirmed COVID-19 has been
reported in several studies. These symptoms include
headache, dizziness, delirium, altered mental state,
depressed level of consciousness, loss of taste or altered
taste sensation, loss of smell, myalgia, and fatigue 11,

12. The spectrum of nonspecific neurological symptoms
ranges from 30-40%.Neurological symptoms are more

with severe COVID-19 than moderate and mild forms,
with more common involvement of Central nervous
system than Peripheral one. A retrospective study by
Mao and colleagues demonstrated about 24.8%
experienced CNS symptoms, 8.9% PNS symptoms
(smell, taste, vision),Musculoskeletal symptoms was
observed in 10.7% of patients 11 .

Headache and dizziness:

In many meta-analyses, headache and dizziness are
the foremost common initial neurological
manifestations of COVID-19. This two are very common
neurological symptoms such as meningitis,
encephalitis and vasculitis. They can also occur in
temporal association with a systemic viral infection
27.In these meta-analyses and systematic reviews, the
incidence of headache was ranged from 10% to 15%28,

29. A recent European study had noted a distinct
clinical profile of younger (median 37 years) COVID-
19 patients. In 1,420 mild-to-moderate COVID-19
patients, headache (70%) was the foremost prevalent
symptom. Wang and colleagues reported headache as
fourth common neurological symptom 30. Preexisting
migraine may worsen due to COVID -19-related stress
31. Belvis during a recent communication opined that
COVID-19-associated acute headaches will be due to
systemic viral infection, primary cough headache,
and tension-type headache. A headache appearing
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between the 7th and the 10th days of illness is
associated with cytokine storm 32.

Several potential underlying pathophysiological
mechanisms of headache were suggested. Notably, it
could be due to a direct invasion of SARS-CoV-2 to
the trigeminal nerve endings in the nasal cavity. The
other proposed underlying mechanism is trigemino-
vascular activation due to involvement of the
endothelial cells of the vessel walls with high expression
of angiotensin-converting enzyme-2(ACE-2). A third
proposed mechanism, the release of the pro-
inflammatory mediators and cytokines during COVID-
19 might stimulate the perivascular trigeminal nerve
endings and cause headache. 27, 33

Delirium:

The overall incidence of delirium across the clinical
spectrum from mild to severely ill patients in COVID-
19 in unknown. Delirium can be only presenting
symptom of SARS-CoV-2 infection 34, 35 even in
younger patients107The incidence of delirium in
severely ill COVID-19 patients on ICUs is reported to
be as high as 84% 36. Of which more than 2/3rd exhibit
hyperactive delirium, despite receiving high sedation
and neuroleptics 36.

Delirium in COVID-19 maybe a feature of primary
encephalopathy due to the direct intracerebral viral
infection 37

.
  Alternatively secondary encephalopathy

may be associated with neuro inflammatory response
to SARS-CoV-2 with immune mediated systemic
response or independent complications of hypoxemia,
sepsis, hypo-perfusion, severe metabolic derangement,
and pharmacological side effects.38, 39

Loss of the sense of taste and smell:

It is still uncertain whether the taste and smell
alterations are due to inflammation of the nasal tract
or damage to the sensory neurons within the neural
structure. A large number of cells within the nasal
epithelium express the angiotensin-converting enzyme-
2 (ACE-2) receptor which is the cell entry receptor for
SARS-CoV-2 40. However, Brann et.al noted an absence
of ACE-2 receptors within the olfactory sensory
neurons and suggested inflammation could also be
the first cause for little impairment 41. ACE-2 receptors
are found to be expressed in olfactory sustentacular
cells and other non-neuronal cells within the olfactory
epithelium 42. These cells maintain the integrity of the
sensory neurons and damage to those may result in
alterations in smell and taste. In an exceedingly study
of patients hospitalized in Wuhan, the prevalence of
hypogeusia and hyposmia was 5.6% and 5.1%,
respectively, 43  while 19.4% of patients in Italy had
some sort of chemosensory dysfunction 42 .
Approximately 88.5% and 88.0% of patients in
Germany reported olfactory and gustatory dysfunction,
respectively 44. Of patients without nasal congestion,

79.7% were hyposmic 44. Anosmia has also been noted
in other respiratory infections, like influenza, 45. In
COVID-19, anosmia is not usually associated with
nasal swelling or rhinitis. 

A meta-analysis by Wang and colleagues reported 35.7-
85.6% olfactory and 33.3-88.8% gustatory
dysfunctions in patients with COVID-19. 46 Study by
Lechien and colleagues reported 86.6% olfactory
disorder in which 11.8% of olfactory dysfunction
preceded other symptoms. Olfactory dysfunctions were
significantly associated with fever. They also reported
in another large prospective study that females and
younger patients were frequently report loss of smell. 47

An European study of 417 COVID-19 patients,
conducted across four counties, found 85.6% and 88%
to possess impairment of the sense of smell and taste,
respectively 44. At present, there are only some studies
on this aspect from the Asia-Pacific region. As an
example, Mao et al. 18 found 5.6% and 5.1% of their
cohort to possess taste and smell impairment,
respectively11.

Other nonspecific neurological symptoms:

Other common nonspecific neurological symptoms
were asthenia (63%), myalgia (63%), A fewer number
of patients reported a reduction in visual sense (n =
6), vertigo (n = 6), and tinnitus (n = 5). Fever and cough
was reported only by 45% of patients 48. It is uncertain
whether these two manifestations were caused by an
immediate effect of the infection on the system or
because of other factors like stress, fear, or anxiety.

Specific Neurological complications:

Stroke and Vascular Events:

The Cerebrovascular disease in COVID-19 is also
because of high levels of inflammation and/or a
hypercoagulable state. Raised serum interleukin and
C-reactive protein concentration are reported, and
coagulation abnormalities are increasingly noted with
raised D-dimer concentration pointing to a poorer
prognosis 49. Li and associates, during a retrospective
study, noted that found 5% to own acute ischemic
stroke 11, each of one patient had cerebral venous
thrombosis and one with cerebral hemorrhage. The
majorities of stroke patients were elderly and were
affected by severe COVID-19. Comorbidities were
common 50. Beyrouti and associates, in an exceedingly
report of six severely affected patients with large
cerebral infarcts, noted elevated D-dimer levels (e”1000
ìg/L), indicating a coagulopathy 51. More specific viral
mechanisms may additionally increase the risk of
stroke.

Infection of the vascular endothelial cells and
subsequent damage to vasculature may increase the
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chance of ischemic and hemorrhagic infarcts. Many
infections can increase the risk of stroke, often through
systemic inflammation, thrombosis, or vasculitis 52,

53 (Flowsheet 2). Helms et al.14 reported two cases of
acute cerebral ischemic stroke and one of subacute
cerebral ischemia. In a very retrospective cohort-based
study from New York, USA, 0.9% had imaging-proven
acute ischemia and most (65%) strokes were
cryptogenic, possibly associated with an acquired
hypercoagulability 54. A recent systematic review
showed the incidence of acute Stroke in COVID-19 to
be 0.9% to 2.7% with a mortality of 38% 55. Covid-19-
associated coagulopathy and vascular endothelial

dysfunction were plausible mechanisms 56. Patients
were more likely to have hypertension and
hypercoaguble status and stroke indicated a poor
prognostic marker. 50 169In a retrospective analysis of
3218 COVID-19 patients admitted in a tertiary care
hospital in New York city, Jain and colleagues
demonstrated acute stroke was 1.1%.57 In addition the
severity of acute ischemic stroke in Global COVID-19
stroke registry, Ntaios and colleagues found that
patients with COVID-19 had higher odds of developing
severe illness compared to patients without COVID-
19 58 .In patients with stroke, the SARS-CoV-2 virus
couldn’t be demonstrated in CSF 59.

Flowsheet 2: Mechanism of Stroke in COVID-19
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In another study by Shingo and colleagues 183 observed
a significantly greater frequency of large Vessel
Occlusion (LVO) strokes in patients with COVID-19
then in patients without COVID-19 60. After further
control for race and ethnicity in multivariate analysis,
patients with COVID-19 had an LVO stroke risk 2.4
times that of patients without COVID-19. Study also
highlighted that 62% of the large vessel strokes involved
occlusion of the M1-M2 segments of the middle cerebral
artery. 60

Subarachnoid Hemorrhage:

Cases of acute subarachnoid hemorrhage have been
described by Crean and colleagues and Al Saiegh and
colleague 61.

Massive Cerebral Hemorrhage:

Massive cerebral hemorrhage is defined as those
lesions at least 3cm in largest dimension in cerebral
hemisphere or 1.5cm if lesion is in brain stem 62 .A
case of massive cerebral hemorrhage in a 38 year old
with COVID-19 has been reported 63 .Intracranial
hemorrhage was seen in about 0.5% of the patients
with COVID-19 in large population studies  11 , 64.In
critically ill patients COVID-19 has been associated
with coagulopathies such as Disseminated
intravascular coagulopathy(DIC), thrombocytopenia,
elevated D-dimer, prolonged prothrombin time which
can result in hemorrhage 16 . Another potential
mechanism is the effect of SARS-CoV-2 on ACE-2
which is the entry and binding site of the virus. ACE-
2 is also a critical component of the counter regulatory
pathway of the Renin Angiotensin System (RAS), which
is one of the most important regulators of blood
pressure. SARS-CoV-2 induced ACE-2 down regulation
may lead to vasoconstriction and cerebral
autoregulation dysfunction and subsequently blood
pressure spikes which eventually can cause arterial
wall rupture and hemorrhage 65.

Cerebral Venous sinus Thrombosis:

Cerebral venous sinus thrombosis was reported in 13
patients out of 9 studies 27. Overall it was shown that
venous and arterial thromboembolic complications are
seen in 5-15% of the patients with severe COVID-19
66. Combination of low grade DIC and a localized
cerebral thrombotic micro-angiopathy might be the
cause 66 .Besides, in patients with COVID-19 a
transient rise of antiphospholipid antibodies is seen
which may play a role in pathophysiology of thrombosis
66.Cytokine storm which suppresses the anticoagulant
pathways and release of von Willebrand factor might
lead to venous thrombosis in critically ill COVID-19
patients. 66

Encephalopathy:

Acute encephalopathy is a nonspecific term defined
as the acute impairment of brain function present

clinically as alteration of level of consciousness 67. It is
mostly triggered by infections, especially those caused
by viruses 68.Encephalopathy may also present at the
early stage of the disease or as a disease initial
symptom. Many forms of COVID-19 associated
encephalopathy has been documented as clinical
features of SARS CoV-2 infections 69 .A study by
Scullen and colleagues reported out of 76 critically ill
patients with COVID-19, 23 patients had evidence of
neurological involvement with 74% with
encephalopathy and 7% with acute necrotizing
encephalopathy 69.

Acute Hemorrhagic Necrotizing Encephalopathy:

Acute necrotizing encephalopathy is a rapidly
progressive neurologic disorder that usually occurs
subsequent to viral infections.70

A review by Poyiadji and colleagues reported a case of
acute hemorrhagic necrotizing encephalopathy. The
patient had CSF negative for bacterial and common
viral infections with negative CSF SARS-CoV2 infection
but RT-PCR was positive for Covid-19. Brain MRI
showed presence of hyper intensity in bilateral
temporal lobes and thalami.71

CNS Infections/Meningitis/Meningoencephalitis:

There are reports of encephalitis and meningitis in
COVID-19. For example, the SARS-CoV-2 virus has
been detected within the CSF of two patients with
encephalitis 72, 73 raising the likelihood of direct
cerebral effects of the virus. Acute meningoencephalitis
or meningitis is another complication of
coronaviruses in infants and children. A 3-year-old
with meningitis within the setting of HCoV-OC43
serology could also be the primary case described
within the literature; another case report of HCoV-
OC43 encephalitis in an 11-month-old boy with
immunodeficiency was published 36 years
later74,75. The sole series to this point describing
features of coronavirus-associated encephalitis is from
the Children’s Hospital of Chenzhou in Hunan
province56. Of 183 children under the age of 16 years
admitted for acute encephalitis, 22(12%) had
coronavirus infection detected by IgM serology 76.

Eighty-two percent of those children were male, and
also the mean age was 3 years. The course of the
disease averaged 14.5 days, and everyone had a full
recovery with no neurological sequelae.

Fever was present in 82%, headache in 46%, vomiting
in 36%, and seizure in 23%. CSF pleocytosis was seen
in 46%, normal CSF glucose in 82%, and elevated
protein in 36%. Compared to children hospitalized with
pulmonary coronavirus, children with encephalitis had
lower peripheral blood lymphocyte and eosinophil
counts, higher neutrophil counts, and better serum
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levels of granulocyte-macrophage colony-stimulating
factor (GMCSF). Children with encephalitis also had
higher peripheral blood monocyte counts than healthy
controls. When paired bio specimens were analyzed,
levels of GM-CSF, IL-6, IL-8, and MCP-1 were higher
within the CSF than within the serum of the
encephalitic children 76.

Seizure disorders:

Seizures associated with COVID-19 can occur as a
sequel of encephalopathy or because of severe illness
associated with non-epileptic seizures without brain
injury or metabolic or multiple drug effects used to
treat critical illness 77. In either case seizures could be
the initial presenting manifestation of COVID-19.

Seizures also can result in impairment of
consciousness and are reported in other Corona viral
infections. Additionally, subclinical seizures are
reported in roughly10% of patients with critical illness
78, and patients with a primary seizure disorder are at
higher risk of seizures and status epilepticus within
the setting of severe infection 79. Lu and colleagues 80

in an academic center reported a high proportion of
breakthrough seizures in patients with epilepsy who
have developed COVID-19. A recent report of 304
patients diagnosed with COVID-19 only documented
two “seizure-like events”50 with no confirmed cases of
new-onset seizures. The study was limited by lack of
clinical testing (e.g., electroencephalography, imaging)
and the retrospective approach 80.Case report of a
patient with no history of epilepsy who had multiple
apparent tonic-clonic seizures within the setting of
COVID-19 may represent an unmasked seizure
disorder or the direct effect of COVID-19 within the
CNS, but further study in these cases are needed 81

.

Movement Disorders:

There are few reports of movement disorders in COVID-
19.Rabano Suarz P and his colleagues 82 reported 3
patients with generalized myoclonus with both positive
and negative jerks, predominantly involved facial,
sternocleidomastoid, trapezius and upper extremity
muscles. These myoclonus occurred spontaneously
and were extremely sensitive to multisensory stimuli
(auditive, tactile) or voluntary movements. After
immunotherapy all 3 patients improved at least
partially 82.

Parkinsonism / Parkinson’s disease:

Parkinson’s disease is a common neurodegenerative
disease that primarily aûects the basal ganglia system.
Disruption of motor functions is one of its main clinical
manifestations. Parkinson’s disease is often preceded
by anosmia which is a common feature of SARS-CoV-
2 infection 83 .Immune activation of the olfactory system
might eventually lead to the misfolding of Alpha-

synuclein and the development of Parkinson’s disease
84 .This mechanism is supported by post mortem
studies, showing increased levels of TNF, IL1, and IL6
85.CSF sero-positivity for several strains of
coronaviruses has been reported in Parkinson’s disease
compared to age matched healthy controls 86.

Central Nervous System Demyelination:

Demyelinating disorders were found to be associated
with covid-19 could also affect the central nervous
system. MRI imaging identified new demyelinating
lesions in the periventricular white matter, bulbo-
medullary junction, cervical and dorsal spinal cord. 77

Delayed post hypoxic necrotizing leukoencephalopathy
(DPHL) was also reported to be associated with COVID-
19 86.MRI imaging result showed large areas of white
matter demyelination with active remyelination and
necrosis consistent with DPHL.87

Spinal cord involvement /Acute Myelitis:

A case of acute myelitis in a 66 year old male patient
with COVID-19 has been reported by Jhao and
colleagues. He was SARS-CoV-2 positive with patchy
changes in chest CT, developed weakness of both lower
limbs with urinary and bowel incontinence, impaired
sensations below level of thoracic-10. Upper limb
examinations were normal. He had high level of
inflammatory mediators such as CRP and IL-6 which
indicate an over reactive inflammatory response
mediated by hyper activation of the immune system.88

A clinical case of acute transverse myelitis was reported
from Wuhan, but an MRI and CSF finding weren’t
available 88.The patient developed flaccid lower-
extremity paralysis with loss of pinprick sensation
and paresthesia below the thoracic-10 level and was
successfully treated with steroids and intravenous
immunoglobulin.

Post infectious etiology in terms of secondary
immunogenic overreaction was proposed as the
underlying mechanism in myelitis in COVID-19 75.

Guillain-Barré Syndrome and Peripheral Nerve

Disorders:

In the study by Mao et al., 8.9% of patients had
peripheral nervous system manifestations 11. The
common manifestations include Guillain-Barré
syndrome (GBS) and other related variants and loss
of the sense of taste and smell. Reports of GBS in
patients with COVID-19 are emerging. Currently, a
complete of 27 reports on GBS and its variants in
COVID-19 are reported. Pathogen-associated
antibodies that attack peripheral nerves thanks to
molecular mimicry are previously suggested as a
disease mechanism in GBS. COVID-19-related GBS is
especially seen within the elderly while typical GBS can
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occur in all told age groups 89. None of the patients
with post-COVID-19 GBS, tested positive for SARS-
CoV-2 within the CSF 90 points to an immune
mechanism like inflammation secondary to
a cytokine storm as a possible cause. A case series
reported 5 cases of GBS in Italy after COVID-19
infection 91. In 4cases, patients presented with lower-
extremity weakness and paresthesia. Patients
developed symptoms a mean of 5 to 10 days after onset
of viral symptoms. Electromyography studies showed
2 patients had AIDP and three had AMAN. Additional
case reports describe a patient in Iran with AMAN 92

and a patient from Italy with Miller-Fisher–variant GBS93.

Miller Fisher syndrome is characterized by the acute
onset of external opthalmoplegia, ataxia, and loss of
tendon reflexes. Some variants of GBS like Miller

Fisher syndrome and polyneuritis cranialis are

reported in two COVID-19 patients from Italy; both

recovered fully within 2  weeks 93 .The pathogenesis

of Miller Fisher syndrome and polyneuritis cranialis

in SARS-CoV-2 infection may include immune

mechanism or direct viral neuro-pathogenic effects
94.GBS with COVID-19 should be distinguished from

critical illness neuropathy and myopathy, which

appear later in the course of critical illness than GBS.

Myasthenic Like Syndromes:

While there are no current reports of de-novo cases

of myasthenia caused by COVID-19, episodes of SARS-

CoV-2 related exacerbation of pre-existing myasthenia

are recently reported 95, 96.

Skeletal muscle injury and Rhabdomyolysis:

Muscle weakness, fatigue or myalgia, and muscle

atrophy are among the foremost commonly reported

symptoms by patients with COVID-19 95, 97.

For instance, the prevalence of myalgia among

currently published reports may range from 21% to

over 50% of affected patients. Moreover, myalgia tends

to persist after cessation of viral shedding for a median

time of 23 days 98. Skeletal muscle injury was recorded

in 10.7% of the COVID-19 patients studied by Mao et

al. Creatine kinase (CK), D-dimer, serum globulin, and

lactate dehydrogenase levels were found to be elevated

in patients with muscle injury 11. In another

report, myalgia was noted in 34.8% of the

studied COVID-19 patients 99. Consistently, some

reports have described in patients with COVID-19

related myositis and rhabdomyolysis. These patients

presented with elevated serum CK levels, yet as high

serum levels of CRP, LDH, and ferritin. In addition
to myositis and rhabdomyolysis, critical-illness
myopathies, cachexia and sarcopenia have also been
described in patients with COVID-19 95, 97.

Gefen and colleagues reported a case of 16 year old
boy with covid19 and rhabdomyolysis.  He presented
with high fever, myalgia, and shortness of breath with
dark colored urine. He had elevated liver enzymes with
very high creatine kinase (CK-427656 U/L). Urine
analysis revealed 11-25 RBC/HPF. With treatment
patient improved and discharged at day 12 with
creatine kinase level – 6526U/L.100

COVID-19 associated psychiatric illness:

Early reports from the continued COVID-19 pandemic
suggest psychiatric morbidities that have some
resemblance to those reported within the early phase
of the SARS outbreak. Patients were reported to
experience fear, loneliness, anger, and general distress,
which, primarily attributed to the necessity for
quarantine; and infection symptoms like fever and
cough101. Moreover, adverse eûects of treatments like
insomnia from corticosteroids, and psychotic disorder
from chloroquine, might exacerbate patients’ mental
status 101,102 77, 78. Additional reasons for psychiatric
morbidities include experiencing adverse eûects of
treatment during hospitalization, uncertainty regarding
prognosis, and undergoing ICU care. Therefore,
infection with SARS-CoV-2 is taken into account as a
traumatic experience; this enhances anxiety and
substantial mental distress. Within the immediate
aftermath of the SARS epidemic, various psychiatric
morbidity was reported. These included depression,
adjustment reactions, anxiety, agitation, psychotic
symptoms, delirium, and even higher suicidality 101,

103, 104. Within the early recovery phase, up to 35% of
SARS survivors showed signs of tension, depression,
or both 103, 105 . Importantly, post-traumatic stress
reactions were identified in SARS survivors within the
early, 2–4 week period, following discharge.
Furthermore, about 45% of the respondents therein
outbreaks were diagnosed with a minimum of one
psychiatric disorder during the study period.
Psychiatric disorders like major depression, post-
traumatic stress disorder (PTSD), and adjustment
disorder were described during the 6 months after
patients’ discharge 103, 104.

COVID-19 associated neurological symptoms in

pediatrics:

Studies have shown that children experience mild form
of COVID-19 disease; rare neurological complications
have been reported. Cases of dystonic leg stiffness,
abnormal gaze with altered responsiveness has been
reported in a child with COVID-19 by Dugue and
colleagues 106 .Another case with a child with COVID-
19 with encephalitis has been reported 107 .Neurological
complications of COVID-19 seem to be higher in
children with multi-system inflammatory syndrome
(MIS-C).108
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Review of 187 children with MIS-C from 6 studies
showed a high incidence of neurological complications
in MIS-C patients with COVID-19.Neurological
manifestations includes headache, meningism and
mental state alteration. Interestingly most patient
achieve full recovery with IV-Immunoglobulin or steroid
treatment.108 Recent international multicenter study
analyzed neuro images of 38 children with COVID-19
related neurological complications and found that most
common neuro imaging abnormality was para
infectious immune mediated. Acute disseminated
encephalomyelitis like changes were described in 16
patients, myelitis in 8 patients, neural enhancement
in 13 patients, splenial lesions in 7 patients, and
myositis in 4 patients Of which splenial lesions and
myositis were predominant findings in patients with
MIS-C. 18% of the patient presented with evidence of
thromboembolic or vasculitic findings.109

Long COVID-19 Syndrome/Post-acute COVID-19

Syndrome:

Long COVID-19 syndrome or post-acute COVID-19
syndrome is a term that has been used to describe the
complications that extend beyond the duration of initial

illness and after recovery of SARS-CoV-2 infection. 110 166

Recently these complications have becoming well
recognized status and suggested as post infectious
entity 110.Post-acute COVID-19 syndrome has been
defined by Ani Nalbandian and colleagues111 as
persistence symptoms and/or delayed or long-term
complications of SARS-CoV-2 complications beyond 4
weeks from the onset of the symptoms. (Fig.5).

Ani Nalbandian, Kartik Sehgal,Aakriti Gupta  ,Mahesh
V. Madhavan , et.al Nature Medicine, https://doi.org/
10.1038/s41591-021-01283-z

Based on recent literature it is further divided into two
categories 1) Subacute or ongoing systematic COVID-
19, which includes symptoms and abnormalities
present for 4-12 weeks beyond acute COVID-19 and
2) Chronic or post COVID-19 syndrome which include
symptoms and abnormalities persisting or present
beyond 12 week of the onset of the acute COVID-19
and not attributable to alternative diagnosis. 112, 113.

Early reports have now emerged on post-acute
infectious consequences of COVID-19, with studies
formed in United States, Europe, china reporting

Fig.-5: Timeline of post-acute COVID-19. Acute COVID-19 usually lasts until 4 weeks from the onset of symptoms,
beyond which replication-competent SARS-CoV-2 has not been isolated. Post-acute COVID-19 is defined as
persistent symptoms and/or delayed or long-term complications beyond 4 weeks from the onset of symptoms.
The common symptoms observed in post-acute COVID-19 are summarized. Post-acute COVID-19 syndrome.
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outcome for those who survive hospitalization for acute
COVID-19.The findings from such studies include
involvement of the pulmonary, hematologic,
cardiovascular, renal, endocrine, gastrointestinal,
hepatobiliary, dermatologic and multi system
inflammatory syndrome (MIS-C) and neuro-
psychiatric.111 (Fig.-5)

These complications are mainly neurological symptoms
which maybe a persistence of some symptoms or
appearance of the new symptoms after the recovery
110. A report from the CDC indicated that 35% of the
patients with mild COVID-19 did not return to baseline
after recovery.114

Fatigue, changes in the concentration, loss of memory,
foggy brain, sleep disorders, cough dyspnea were the
main reported symptoms.166 .Study by Tobacof and
colleagues110 investigated post-acute COVID-19
symptoms that persist more than 6 weeks after the
onset of acute symptoms found that most of the
persistence symptoms along the patients were fatigue
(92%), loss of concentration or memory (74%),
weakness (68%), headache (65%), dizziness (64%).110

Another study by Carfi and colleagues found that
87.4% of COVID-19 patients reported the persistence
of at least one symptom, with fatigue being most
common reported. The Quality of life was affected in
44.1% of the patient.115

The pathophysiology of neuropsychiatric complication
in post-acute COVID-19 is mechanistically diverse and
entails immune dysregulation, inflammation, micro-
vascular thrombosis, iatrogenic effect of medication
and psycho-social impact of infection170.A chronic low
level brain inflammation along with the reduced ability
to respond to new antigens and accumulation of
memory T-cells may play a role in persistent effect of
COVID-19.111

Other proposed mechanism include dysfunctional
lymphatic drainage from the circumventricular
organs.116

Conclusions:

This review summarizes the available information of
the effects of SARS-CoV-2 on the nervous system, with
an emphasis on the etio-pathogenesis and clinical
features. The neurological symptoms are common in
SARS-CoV-2 infection, although from the large number
of cases reported from all over the world daily, the
true prevalence, underlying mechanism (infectious,
autoimmune, secondary to systemic complications),
and outcomes of COVID-19 neurological
manifestations still remain a key knowledge gap. Many
global initiatives have emerged to address these critical
questions. However the rapid and parallel

implementation of these initiatives in a pandemic has
resulted in some discrepant data elements and
definitions of neurological symptoms and signs. These
factors threaten the scientific rigor and need to be
addressed by combined global efforts. Coronaviruses
belong to a large family with extensive animal reservoirs
and potential to make a leap to humans. This is
unlikely to be the last pandemic humanity has faced

and future pandemics caused by pathogens including

viruses with higher infectivity and mortality may be

even more severe. We are to gain an advantage in this

battle with scientific knowledge and devotions to

protect and optimize global health and prosperity.
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Abstract:

Hydrotherapy is a procedure where water of different temperatures are used to relieve pain and treat

illness. This review describes about different conditions of water treatments. Hydrotherapy can help

treat a variety of conditions, including arthritis, stomach problems, sleep disorders, stress and

depression. The theory behind hydrotherapy is that water has healing properties that can mitigate

various ailments and conditions. Different states of water such as ice, liquid, and steam is used in the

treatment of various conditions. Water cure therapies comprise enema therapy, gel therapy etc. and

also includes colonic hydrotropic, sitz bath, hydro-massage, wraps and compress methods.

Cryotherapy, cold water immersion or ice bath could be a new treatment method thatis used by

physical therapists, sports medicine facilities and rehab clinics.
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Introduction:

Christian 4500 BC bathhouses were an important part
of ancient Roman culture. The use of steam, baths
and aromatic massages to extend well-being has been
documented since the primary century. Roman
 physicians Galen and Celsus wrote of treating
patients with warm and cold baths to stop disease.1

Between the seventeenth and eighteenth centuries,
bathrooms were extremely popular with the general
public throughout Europe. Public bathhouses had their
first American emergence in the mid-1700s.
Within the early nineteenth century,  Sebastien 
Kneipp,  a Bavarian priest and proponent of water
healing, commencement treating his people
 with cold water  after he himself was cured of tuberculosis
through an equivalent  methods. Kneipp wrote
extensively on the subject, and   opened series of
hydrotherapy clinics known as the  Kneipp  clinics, 
which is still ongoing. At the same time in Austria,

Vincenz  Priessnitz  treated  patients with baths, 
packs, and winter spring showers. Priessnitz had
opened a spa that treated over 1,500 patients
in its first year of operation, and became a
model for physicians and other specialists to explore
hydrotherapy techniques.2, 3

Pathophysiology of water therapy:

Hydrotherapy or water therapy is the application of
water which initiates healing. Three states of water
(liquid, steam, ice) can be used therapeutically. The
goals of hydrotherapy are to increase the circulation
and quality of blood. This is important because blood
supplies nutrients to and dispels wastes from tissues
and organs. If circulation is less or slow, healing
nutrients cannot be delivered and toxins cannot be
removed, which causes degeneration of the tissues and
organs. By raising the quality of blood, more nutrients
are available for cells to use and toxins are managed
more efficiently. Treatment usually consists of applying
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a warm cloth for 3 minutes then a cold cloth for 30
seconds, alternating 3 times in a row. The treatment
can be given several times day.The duration of
application of hot and cold can vary as long as the
application of cold is shorter than that of hot. It is also
important to finish the treatment with the cold
application. The hot application should be pleasantly
hot.4

Techniques of Hydrotherapy5:

Kneipp system: This technique was made by Sebastian
Kneipp and involves the use of cold and hot water on
the skin. The technique is used in a Kneipp bath which
helps to improve the immune system. Treatments of
the Kneipp system was classified include positive
physiological, consensual, segmental and immune
system. Additionally, it helps in relieving muscle
tension and trauma.

Hydro-massage: It uses warm water, which applies
chemical, mechanical and thermal massage to the
body. This improves circulation of blood, relieving pain
and tension while relaxing the muscle. Hydro-massage
alleviates pain in the soft tissues and muscles caused
by injuries from sports and arthritis. It is also used to
treat insomnia, multiple sclerosisandtendinitis. In
addition, hydro-massage is used to relieve stress.

Colon hydrotherapy: It is a technique in which warm
water is infused into the rectum. The technique is pain
free and helps in washing out old and built-up waste
in the colon. The goal of colon therapy is to improve
the health of the digestive system. Note that, water
used in colon hydrotherapy does not contains any drug,
chemical or herb.6, 7

Baths & Showers: Baths and showers can be healthy
and healing. A hot bath or shower can stimulate
relaxation, reduce stress, and flush out toxins. By
adding essential oils or herbs to the bath can enhance
the therapeutic benefits.

Cold foot bath: Here the feet are dipped in cold water
(up to the ankles) for around one minute. Cold foot
baths give relief to tired feet. It has also been found to
be effective against insomnia, headaches, sprains and
varicose veins.

Heating Compress: Heating compress is a process of
applying cold compression to an area that is first cooled
by water and then warmed by blood flow to that area.
It is an effective treatment for sore throat, cold, flu,
and sinus congestion when it is administered to the
throat or feet.  Feet are treated with warming socks or
wet socks.

Hip or Sitz Bath: With this treatment, only the hips
are soaked in cold or warm plain water or saline

solution to treat vaginal discharge, uterus cramps,
hemorrhoids, constipation, inflammation, prostate
problems and other stomach problems. This is more
labor- intensive than other hydrotherapy treatments
but it powerfully affects the pelvic and abdominal
organs.

Steam bath: Steam baths are used in the treatment of
bronchitis, asthma, skin problems, pain and allergies.

Steam inhalation: Stem inhalation relieves sinus
infections and nasal congestion. People with
hypertension should avoid steam inhalation.

 Full immersion bath: Here the people are immersed
in water (up to shoulder level) for around 20 minutes.
The water temperature is maintained at about 90
degrees Fahrenheit. May be plain water or it may
contain herbs, salts or oils. This form of hydrotherapy
produces relaxation.7, 8,9

Uses of hydrotherapy:

The uses of hydrotherapy include:
For Pain Relief: Hydrotherapy has substantiated to
be a highly effective type of natural therapy which
works by stimulating the endorphins which in turn

help to relieve tension and control pain.

For Circulation: Hydro-bath has a remarkable and

almost weird ability to improve circulation by providing
nourishment and oxygen to entire cells and tissues.

For Immunity: Conventional detoxing leads to a
stronger immune system, which is able to control
infections, bacteria and viruses. It also helps to
overcome minor infections ranging from the common

cold right up to deadly diseases.

Stress: Hydrotherapy is used to break stress cycle of

everyday life and treat stress-related illnesses, which
can cause a variety of psychological and physical

problems like digestive complaints, high blood
pressure, anxiety attacks, depression, headaches, and
insomnia.

Complexion: Hydro baths help control body
temperature by improving the efficiency of the sweat
glands. This releases the toxins from the body leading
to a healthier glowing complexion and also helps reduce
fluid retention and even have a remarkable effect on

other ailments such as cellulite.

 Arthritis: Hydrotherapy helps to treat the arthritis by

submerging into water either to soak or to exercise.
This method is very helpful for stiffness and pain in
the joints

Back Pain: Alternate hot and cold compresses are used
to the painful area for acute back pain. The hot

compress will increase blood circulation to the area
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and relax the muscles while the cold compress helps
reduce inflammation. Chronic backaches can benefit
from hot and cold showers.

 Hydrotherapy for Acne: Treatments like hot and cold
wet compresses and colon hydrotherapy have been
proposed to cure acne.

Insomnia: Hydrotherapy helps to bring the blood back
to the external areas and takes it away from the head.
Insomnia is caused by excessive blood flow to the brain.
Applying alternate hot and cold showers is really
effective.

Joint Pain: Whirlpools, Jacuzzis and hot tubs help to
treat muscle and joint pain and to regain muscle
strength.

Headaches: Hydrotherapy in the moist form
compresses is very useful for headaches.

Colonic Hydrotherapy for Stomach Problems:

Hydrotherapy is very useful in relieving stomach
problems. Colonic hydrotherapy is very workable to
treat patients with irritable bowel syndrome, digestive
problems, indigestion and constipation.

Sciatica: Hot tub therapy has proved to counteract the
bodily reactions caused by sciatica and reduce pain or
ache. When immersed in a hot tub, the body becomes
weightless stopping it the constant pull of gravity.

Hydrotherapy for Sleep Disorders: Hydrotherapy is very
helpful to cure sleep disorders as it effects more
accurately if taken before going to bed. The warm water
from hot water- bath raises body temperature and
helps to sleep easily. Staying in a hot- bath for more
time is not recommended as this could lead to the risk
of overheating.10

Labor: Hydrotherapy is immersion in warm water
during labor (Fig. 1). It may be used during any part of
labor, including early labor and active labor, as well
as the late (“pushing”) phase. Hydrotherapy is given
as a comfort measure, providing relaxation and pain

relief. Water birth is supported by the Birthplace at

University of Minnesota Masonic Children’s Hospital.

Women who are good candidates for this delivery

method can combine hydrotherapy and water birth

together to create a non-stop experience during their

labor and delivery11.

Temperature regulation:

Severe heat stroke followed by temperature rose up to

40.5°C and patient developed severe multiorgan failure

and critical polyneuropathy was reported after

exposure to extreme heat in sauna for unknown period

of time.12 The most effective method of reducing body

core temperature appears to be immersion in iced

water, main predictor of outcome in exertional

heatstroke is the duration and degree of hyperthermia

where possible patients should be cooled using iced-

WI, but if it is not possible, combination of other

techniques may be used to facilitate rapid cooling13

such as fan-therapy, CWI, iced-baths, and evaporative

cooling14.

Hydrotherapy Contraindications:

Hydrotherapy should be avoided in the following

conditions: Severe organic deficiency, severe brain

impairment, senile deterioration people with multiple

sclerosis, open wounds, active infection, altered

sensation, hydrophobia, heat or cold intolerance& poor

balance10.

Conclusions:

Hydrotherapy is a useful treatment for both allopathic

and complementary medicine to treat a wide variety

of discomforts and disorders. The low-impact nature

of hydrotherapy makes it one of the most effective

treatments for bones and muscles. Hydrotherapy

speeds up the release of endorphins which act as a

natural pain reliever that will reduce muscle soreness.

Based on the available literature, this review suggests

that hydrotherapy can be used to boost immunity

and manage pain, anorectal disorders, hyperthermia,

labor, etc. Although these effects are scientifically

proven, there is a lack of evidence on how

hydrotherapy improves these diseases, which is one

of the limitations of hydrotherapy and requires further

study to discover the mechanism of hydrotherapy on

various diseases.
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 CASE REPORT

GUILLAIN-BARRE SYNDROME IN A CASE OF
TYPHOID FEVER: AN UNCOMMON ASSOCIATION
ABDUL BASIT IBNE MOMEN1, FURIAL QURAISHI TWINKLE2,

 
AMINUR RAHMAN3,  FIROZ AHMED QURAISHI4

Abstract:

Guillain-Barre syndrome (GBS) following typhoid is extremely uncommon and only few case reports

are available in literature. The importance of this case report is to highlight upon the fact that a

diagnosis of GBS should always be kept in mind whenever a patient of typhoid fever develops

weakness.  We report a young girl with blood culture proven typhoid fever that developed this very

rare neurological complication quite early in the course of the disease. Following treatment with

intravenous antibiotics and intravenous immunoglobulin, she was improved.
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Introduction:

Salmonella group of organisms causes typhoid fever.
It has a high prevalence in tropical countries. The
typical symptoms may not be seen in all patients and
the disease may have unusual manifestations.1 The
incidence of neurological manifestations in typhoid
fever varies widely. Central or peripheral system or
both are additionally affected.2 Encephalopathy is
perhaps the foremost common neurological
complication of typhoid fever.2 Aphasia, benign
intracranial hypertension, and cerebellar ataxia are
other possible manifestations.3.4.5 The cranial nerve
palsies within the sort of palatal palsy and 
abducens palsy are noted.6 The precise  pathogenesis
of those neurological manifestations is solely
postulatory till now. Probably toxemia and metabolic
dysregulation together with non-specific cerebral
changes like edema and  hemorrhage are to blame for
the neurological manifestations. 2,7 Vasculitis or some
ill-defined immune-mediated mechanisms might also
be responsible. 2 GBS following typhoid is extremely
uncommon and only some case reports are available
in literature.4, 8,9,10 The importance of this case report

is to spotlight the actual proven fact that a diagnosis
of GBS must always be kept in mind whenever a
patient communicable disease develops weakness.
This case report is to highlight a rare neurological
complication of typhoid fever that physicians need to
be aware of. 

Case report:

An 18-year-old girl hailing from Mirpur, Dhaka was
admitted with fever for 5 days which initially started
as low grade but increased progressively reaching
highest recorded temperature of 104 0F, it was
associated with chills and rigor and subsided by taking
paracetamol .She also suffered from headache and had
several episodes of vomiting. There was no abdominal
pain no burning sensation during micturition. On the
3rd day of her admission she noticed weakness in all
four her limbs, initially it started as tingling and
numbness in her toes and feet later progressing to the
point when she could no longer walk on her own. She
felt similar weakness in her arms and was unable to
lift anything heavy. There was no variation of weakness
during the length of the day or with exercise. She also
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felt difficulty in swallowing on the 4th day of her
admission which was both to liquids and solids. There
was no pain in her throat or any regurgitation of food.
She did not have any breathing difficulties, ptosis, or
diplopia. Her bladder and bowel habit were normal.
On examination she was found to be mildly anaemic,
BP 100/70 mmHg, pulse 92 beats/min, Temp 1020 F,
Respiratory rate of 22 breaths/min, no lymph-
adenopathy, no organomegaly. On neurological
examination, he was conscious, oriented with anxious
looks. Depressed gag reflex and all other cranial nerves
were normal. Motor examination revealed flaccid
quadriplegia. Power in all her limbs, more in the lower
limbs 3/5, than in the upper limbs 4/5, no planter
response. Sensory system was intact.

On the same day she underwent nerve conduction
study which revealed Acute Inflammatory
Demyelinating Polyneuropathy (Acute Motor Axonal
Neuropathy). She was started on IV immunoglobulin
(400 mg/kg daily for 5 days).On the next morning she
complained of severe respiratory distress with gradual
fall in SpO2.She was immediately shifted to ICU where
she needed intubation and mechanical ventilation
(Fig.-1).She was then gradually weaned off from
ventilation and extubated.After two more days in ICU
she was shifted to cabin in a stable hemodynamic
condition with still some weakness in her limbs.LP was
done which showed raised CSF protein of 0.7 g/l(Ref
o.15-0.45 g/l) and cell count of only 2/ cm3 . Routine
hemogram and biochemistry were all normal except
CPK which was 375 mcg/L. Blood culture showed
growth of Salmonella Typhi. She was treated with IV
immunoglobulin along with mechanical ventilation for
GBS, IV antibiotics for typhoid, other supportive care
and physiotherapy. A final diagnosis of typhoid fever
complicated by GBS was made. Muscle power started
to return after 5 days of therapy. On the 15 th day of
admission, power in all 4 limbs improved to 4/5 and

was discharged with some residual weakness, and

advised follow-up in Neurology OPD and at one month

of follow up she had made a complete recovery

Discussion:

Typhoid fever is a common infectious disease in

developing countries like Bangladesh. Two thirds of

people with GBS have experienced an infection before

the onset of the condition. In many cases, the exact

nature of the infection can be confirmed.12 Neurological

complications are not uncommon. In children, known

and reported neurological complications are

encephalopathy, meningism, spastic paralysis-cerebral

origin, convulsions, meningitis, parkinsonian

syndrome, sensory motor neuropathy, cerebellar

involvement, and schizophrenic psychosis.1,13

However, GBS is not common neurological presentation

in typhoid fever.

GBS is an immune-mediated polyneuropathy that has

often been associated with a variety of infectious agents

such as bacteria, and virus.13, A plausible mechanism

for GBS in typhoid is that the generation

of IgM antibodies against the bacterial capsule by a

non-T cell-mediated mechanism, which cross-

react with myelin gangliosides.11 There are, however,

very few reports of GBS associated with typhoid fever

in pediatric age group11,14,15 Datta et al. also reported

a case of typhoid fever in a 10-year-old girl, who

developed GBS subsequently as a complication of

typhoid fever.16 The present case report differs from

the previous reports in age of presentation (presented

at the age of 17 years), early development of GBS

following typhoid fever (by day 8 of illness).

Conclusion:

This case report attempts to highlight the fact that

typhoid fever can be associated with unusual

neurological complication like GBS quite early in the

course of the illness; also, prognosis in such cases

seems to be relatively good. In contrast to the usual

benign course of uncomplicated typhoid fever,

development of GBS can dramatically change the

course as without prompt diagnosis and institution

of management, the condition may be l i fe-

threatening.
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Fig.-1: 1 A18 years old girl with typhoid fever admitted

into ICU severe respiratory distress following GBS.
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Introduction:

Sjogren’s syndrome is a rare autoimmune disorder
characterized by chronic inflammation of exocrine
glands like salivary and lacrimal glands leading to
dry mouth and dry eyes. It has an estimated
prevalence of 0.3 to 1 per 1000 population that
peaks at 50 years of age with a female prepon-
derance having female: male ratio of 9:1.1 However
it poses a challenge to clinicians when the syndrome
presents with extra glandular manifestations in the
absence of typical sicca syndrome. Among the non-
exocrine glands in <10% cases kidney is affected
while tubule interstitial nephritis (TIN) is the most
common form of involvement.2 TIN can affect all
segments of  nephron result ing in tubular
dysfunctions like renal tubular acidosis and rarely
hypokalemic paralysis.3

We present a 37 year old female who presented with

recurrent hypokalaemic periodic paralysis as a

HYPOKALEMIC PARALYSIS AND RENAL TUBULAR
ACIDOSIS: INITIAL PRESENTATION OF SJOGREN’S
SYNDROME
Tania Tofail1, Sharmin Jahan2, Mohd. Abul Hasnat3

Abstract:

Sjogren’s syndrome is a rare autoimmune disease affecting multiple systems with varying clinical

features.We report a case of 37 year old woman who presented with recurrent episodes of quadriparesis

which was attributable to hypokalemia and initially labelled as hypokalemic periodic paralysis. Later

on she was found to have metabolic acidosis rather than alkalosis which pointed towards the diagnosis

of renal tubular acidosis (RTA) in the absence of apparent gastrointestinal tract loss. Once the diagnosis

of RTA was established, an attempt to search the aetiology revealed that she was having primary

Sjogren’s syndrome (pSS) though she did not have any symptom at the time of diagnosis. She was

found positive for anti-SSA. Lip biopsy revealed lymphocytic infiltration in periductal as well as

parenchymal region. Schirmer test confirmed presence of severe dry eye. A concomitant existence of

autoimmune hypothyroidism was a noteworthy association. She responded well with potassium

supplementation and symptomatic treatment. Presentation of this case reminds the importance of vigilance

while managing a case of recurrent hypokalemia which might be a rare presenting feature of pSS.
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consequence of renal tubular acidosis without typical
features where further workup lead to a diagnosis of
primary Sjogren’s syndrome.

Case Report:

A 37 year old normotensive, non-diabetic female came
to the outpatient department of our hospital for follow
up of her primary hypothyroidism which she had been
diagnosed for last 25 years. She was not compliant
with her medications recently and complained of
fatigue, weakness and somnolence. Apart from
adjusting her levothyroxine replacement dosage while
reviewing her reports it was found that she had
recurrent history of hypokalemia along with
development of quadriparesis. She was also found to
be unusually short (137 cm, <-5 SD) considering the
onset of her hypothyroidism could not explain the
presentation. So she was admitted for further
evaluation. The patient gave history of recurrent
episodes of weakness of all four limbs for last two years
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which was sudden in onset, symmetrical in nature
without any identifiable precipitant e.g. large
carbohydrate meal , diarrhea or vomiting. There were
no sensory symptoms, respiratory distress, and
bladder or bowel involvement. These episodes
happened for 7-8 times over this period and she got
hospitalized in two occasions where she was found to
have hypokalemia. She was treated with oral potassium
supplementation and symptoms resolved in 3-5
days.In other occasions she self-treated her with the
same medication and improved. There was no history
of oral ulcer, joint pain or swelling, rash, polyuria, fever,
abdominal pain and weight gain. There was no family
history of such illness. She was taking Tab.
Levothyroxine 125 microgram daily, episodic oral
potassium supplementation. She denied history of
diuretic or steroid intake. Her menstrual cycles were
regular.

On examination, she was underweight (37 kg), height:
137 cm, BMI-19.7 kg/m2, BP-100/70 mm Hg, pulse –
80/min, Respiratory rate- 26  breaths/ min, thyroid
gland was not palpable. Her nervous system
examination revealed normal higher psychic function,
muscle tone- normal, power- 4/5, and no sensory
abnormality and flexor plantar response. Other
systemic examination revealed no abnormalities.

During the period of hypokalemia (K+- 2.5 mmol/l)
her ECG showed u wave and prolongation of QRS
complexes. Arterial blood gas analysis showed
metabolic acidosis with respiratory compensation. (pH-
7.42, pC02-17.1 mmHg, HCO3-11.2 mmol/l) and
serum electrolytes revealed hyperchloremic
hypokalemic non-anion-gap metabolic acidosis.
(sodium- 138 mmol/L, potassium- 2.5 mmol/L,
chloride- 116 mmol/L, T-CO2- 13.1 mmol/L).

In the face of metabolic acidosis urine was alkaline
(pH-7.00) and specific gravity was 1.012. 24 hours
urinary K+ - 21.37mmol/l (urine volume-1250ml/24
hrs.). Therefore, a diagnosis of distal RTA was made.

For evaluation of the etiology of distal RTA we performed
autoantibody screen. Anti-SSA (Ro) 1.90U/ml (positive
>1), Anti-SSB (La) 0.45 U/ml (negative <0.95), RA-63.4
IU/ml (normal <15 IU/ml), ANA- negative. Features
were suggestive of primary Sjogren’s syndrome. In
accordance with the consultation of rheumatologist
patient was sent for lip biopsy and schirmer’s test.
Schirmer’s test results was 3 mm both eyes which is
consistent with severe dry eye. Histopathology of lip
revealed lymphocytic infiltrations in the periductal as
well as parenchymal region (Fig.-1).

In addition to her levothyroxine replacement, she is
now on oral potassium and bicarbonate supplements,

Discussion:

Our patient had history of recurrent severe
hypokalemia which was treated as hypokalemic
periodic paralysis. An important clue in her diagnostic
workup wasthe presence of metabolic acidosis.
Hypokalemia associated with non-anion gap metabolic
acidosis and hyperchloremia in the absence of
apparent gastrointestinal loss points towards the
diagnosis of RTA. Then alkaline urinary pH despite
metabolic acidosis established the diagnosis. Renal loss
of potassium as a result of tubular dysfunction was
also biochemically proven. Hence, a composite
diagnosis of recurrent hypokalemia with non-anion gap
metabolic acidosis due to distal RTA was reached. The
next question to be answered was what the aetiology
of this seemingly idiopathic RTA is. The patient had
no systemic symptoms or dry eyes or dry mouth. Still
we opted for autoantibody screening which came out
to be positive. To establish the diagnosis of primary
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146

Fig.-1: This slide have lymphocytic infiltrations in the

periductal as well as parenchymal regions.

artificial tear drop, and lifestyle modification to
maintain dental and oral hygiene.

Though the patient had no features of sicca syndrome
during her initial presentation, now the symptoms are
ensuing even with supportive treatment. Patient is
euthyroid now with supplementation and hypokalemia
is now resolved.



SS we then performed lip biopsy and schirmer’s test

both of which yield positive result.

Sjogren’s syndrome is an autoimmune condition

characterized by abnormal lymphocytic infiltration to

exocrine glands like salivary and lacrimal glands

caused by autoantigens Ro/SSA and La/SSB resulting

in sicca syndrome.4 It may occur primarily or

secondary to other inflammatory conditions like

rheumatoid arthritis. Clinical manifestations are not

limited to dry eyes or dry mouth only. Non exocrine

organs are affected in varying degree ranging from 30-

40%. 5

The exact prevalence of renal involvement in pSS is

yet to be determined. However, the most common

involvement in this context is TIN. TIN can affect all

segments of nephron, resulting in different forms of

tubular dysfunction. Apart from RTA and hypokalemia,

Fanconi syndrome, Gittleman syndrome, diabetes

insipidus might occur.2Hypokalemia is the most

common electrolyte abnormality in patients with distal

RTA. The causes of hypokalemia include decreased

distal tubular Na+ delivery, secondary hyperaldo-

steronism, defective H+-K+ ATPase, and

bicarbonaturia. Hypokalemic paralysis seen in SS is

rare and may sometimes mimic hypokalemic periodic

paralysis which is evident in our case.

The diagnosis of Sjögren’s presents a challenge to

clinicians, particularly when the initial presentation

differs from the exocrine manifestation of dry eyes and

mouth. The American-European Consensus

Classification Criteria has recently revised classification

criteria for diagnosis of Sjogren’s syndrome that

requires four of six criteria, including: ocular or oral

symptoms, objective ocular or oral signs,

histopathology from a lip biopsy and the presence of

autoantibodies.6 Our patient did not have subjective

symptoms of sicca syndrome but she had evidence of

severe dry eye on schirmer’s test and lip biopsy from

minor salivary gland illustrated diffuse lymphocyte

infiltrations. She was positive for autoantibodies too.

Thus she fulfilled the criteria of Sjogren’s syndrome.

One important feature of our case is coexistence of

autoimmune thyroid disease and pSS. This association

has been reported in the literature often ranging

between 10 to 30%.7–9A recent meta-analysis also

found increased risk of thyroid disorder in patients

with pSS.10Whether they should be considered as
manifestations of same pathophysiologic mechanism
or polyautoimmunity is not settled yet.Both pSS and
AITD are linked with increased risk of development of

lymphoma.11 Thus, this association might significantly
influence long term morbidity or outcome in such

patients.

Management of pSS is tailored to individual patients’

symptoms. Our patient presented with severe

hypokalemia which was managed with IV and oral

supplementation. Muscarinic agonists are used to

stimulate residual salivary gland function and artificial

tear drops to alleviate dry eyes.11In case of marked

systemic features corticosteroids, hydro-

xychloroquineand methotrexateare used. Biologics like

Rituximab is reserved for disabling systemic symptoms

despite use of DMARDs.12 At present there is no cure.

Our patient responded well to potassium

supplementation and other lifestyle measures. Over

the last 2 years follow up she did not have any further

attack of severe hypokalemia. So far, she has not

required any systemic agents.

Conclusions:

Although Sjogren’s syndrome characteristically present

with sicca syndrome it might present with extra

glandular manifestations prior to the onset of classical

symptoms. Therefore, in seemingly idiopathic RTA

cases investigations to elucidate such causes should

be carried out. Hypokalemia associated with metabolic

acidosis should trigger such suspicion.
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A CASE OF BILATERAL RECURRENT EXUDATIVE
PLEURAL EFFUSION IN A POST COVID PATIENT
SM AA MAMUN1, S. SARKER2

Abstract:

COVID-19-related pleural effusions are frequently described during the ongoing pandemic. Pleural

effusions result from the accumulation of fluid in the pleural space surrounding the lungs. The most

common causes of bilateral pleural effusions are due to congestive cardiac failure, nephrotic syndrome,

anasarca due to any protein deficiency state or fluid overload, hypothyroidism. Few exudative causes

of bilateral pleural effusion also like tuberculosis, primary and metastatic pleural malignancy,

bronchogenic Ca, lymphomas, Immunological diseases: Mixed connective tissue disease, long standing

cardiac failure or liver failure (on diuretics). Exudative causes of bilateral turbid pleural effusion with

recurrent accumulation are very rare without any other associated pathology. The significance of pleural

effusions in COVID-19 pneumonia has not been well assessed due to the rarity of the disease limited to

case reports/series. A 72-year-old male patient comes to emergency with the complaints increasing

shortness of breath for 3 days, Dry cough for same duration, H/O of COVID pneumonia 2 months back

with no other comorbidity. A chest computer tomography (CT) radiograph revealed a bilateral pleural

effusion, which was further assessed as exudative type. Pleural fluid study reveals exudative

hemorrhagic turbid fluid with ADA 71.5 U/L with neutrophilicleukocytosis. Pleural fluid culture reveals

moderate growth of pseudomonas species with scanty growth of Candida species. The patient was

diagnosed as a case of bilateral complicated recurrent parapneumonic effusion and treated with antibiotic

as culture sensitivity with steroids. After 4 times aspiration paracentesis patient was discharged with

minimal bilateral pleural effusion. The patient has been followed for 4 months and now he is doing well.
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Introduction:

A transudative pleural effusion occurs when pleural fluid
accumulates because of an imbalance between the
hydrostatic and oncotic pressures. The leading causes
of transudative pleural effusions are congestive heart
failure, cirrhosis, and pulmonary embolism. In contrast,
an exudative pleural effusion occurs when the local
factors influencing the accumulation of pleural fluid are
altered. The leading causes of exudative effusions are
pneumonia, cancer, and pulmonary embolism.1

Pleural effusions result from the accumulation of fluid
in the pleural space surrounding the lungs. More than
1.3 million cases occur each year in the United States.
The cause of bilateral pleural effusions is generally
thought to be due to congestive heart failure (CHF),
renal or liver failure.2

Pleural effusions had been associated as an
independent predictor for poor outcome in critically ill

patients with ARDS from infectious and non-infectious
etiologies. A large observational study of 476 COVID-
19 patients by Feng et al. reported that although the
overall incidence of pleural effusions was 5.7%, the
incidence of pleural effusions was 18% in critically ill
patients versus 3.1% (p < 0.001) in non-critically ill
patients. Para pneumonic effusions together with
empyema thoracis accounted for 20.4% of all our cases.
It is estimated that about 40% of patients with
pneumonia develop a concomitant pleural effusion
although some studies show the incidence of this
complication of pneumonia to be less than 20%.33 In
one series,4 Para pneumonic effusion together with
empyema’s accounted for 14% of all cases of pleural
effusions, both transudate and exudative.3

Case Report:

A 72 -year-old man nonsmoker, on diabetic
normotensive was admitted to high dependency unit
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(HDU) due to increased shortness of breath for 3 days,
dry cough for same duration, fall of oxygen saturation
for 12 hours, H/O of Covid Pneumonia 2 months back
with CT Severity score 15/35.Patient was well alert with
occasional exertional shortness of breath after
discharged from hospital2 months back. He complaining
of shortness of breath for last 3days which increased
on exertion but no orthopnea. He also noticed fall of
oxygen saturation to 75 % and comes to emergency for
better management. On physical examination reveals
pulse 120 b/min, BP 130 /70 mm Hg, Temp 98.6F,R,
Rate 30 breaths/min, Spo2 75 % with room air. There
was no pallor, clubbing, pedal edema, jaundice or
lymphadenopathy. Breath sound diminished on both
lower chests with dullness on percussion note. There
was no added sound on both sides of chest.

Laboratory results revealed the following values: white
blood cell (WBC) count: 3.3 × 103/all (59% neutrophils,
37% lymphocytes, 49.10% monocytes, 3.3%
eosinophils and 0.3% basophils ); Hemoglobin: 8.10g/
dL; platelet count: 120 × 103/ìL; total protein: 7.1 g/
dL (normal range: 6.0 to 8.3 g/dL); Albumin: 3.8 g/dL
(normal range: 3.5 to 5.5 g/dL); Uric acid 608 ìmol/
L(normal range: 90 to 420 ìmol/L); Erythrocyte
sedimentation rate (ESR): 90  mm/h; CA-19.9- 30 U/
ml:  (normal range: <34 U/mL); CEA -3.08 ng/ml
(normal range <5 )Ferritin: 1120 ng/mL (normal range:
10 to 300 ng/mL);Interleukin 6-613.3 pg./ml(normal
up to 7.0).D Dimer 3.04 mg/L(normal range <.55FEU.
CRP<5 mg/L,SGPT-58 U/L,Troponin I-<0.012 ng/
ml,Procalcitonin .04ng/ml (Normal <0.046), NT –pro
BNP-164.8 pg./ml, LDH-485 U/L (Normal 120-246).
S. Creatinine-.4 mg/dl.Na-123 mmol/L. K-4.2 mmol/
L, TSH-2.47 ì IU/ml. Echocardiogram-colorDoppler
shows normal study with PASP 36 mm of Hg. His
previous HRCT Chest reveals bilateral pleural effusion
with pneumonia on resolution 11/2 months back.

This time HRCT of Chest reveals bilateral pleural
effusion more on left side (Fig.-1).  On 3rdday of
admission about 1000 cc purulent color fluid was

drawn from left side and send for investigation.
Analysis of the left sided pleural fluid revealed an
exudative type. The pleural fluid contained WBC 21485
cell/mm (55% neutrophils, 43% lymphocytes, 2%
macrophages, mesothelial cell 2%)RBC 8946c/mm,
total protein 3100 mg/dL, LDH 3160 U/Sugar 91.8
mg/dl  and  ADA 71.5 U/L (normal range: <25 U/L).
Pleural fluid culture was sterile and Gene expert for
TB PCR negative. And pleural fluid for cytology shows
no malignant cell.The right side pleural fluid about
800 cc on next day showed the similar exudative type.

After 2 days ‘patient’s oxygen demand decreased to 1
liter and moved to cabin. USG of chest revealed again
bilateral pleural effusion about 440 cc on rt side and
23 cc on left side. Chest X-ray also revealed rt sided
effusion (Fig-2). USG of whole abdomen after 2 days
revealed bilateral pleural effusion on right about 500
cc and on left about 110 cc,Fatty change in liver grade
1, bilateral renal cortical cysts. Again10th day after
admission USG guided aspiration of fluid from right
side done, revealed purulent color of fluid and send
for investigation again. The pleural fluid again was
turbid and study reveals WBC 4233 cell/mm (73%
neutrophils, 25% lymphocytes, 2% macrophages,2 %
mesothelial cell), RBC 10230 cell/cmm, total protein
3300 mg/dL, LDH 3230 U/Sugar 55.8 mg/dl and ADA
41.2 U/L (normal range: <25 U/L). Gene expert for TB
PCR was Negative and pleural fluid for cytology shows
no malignant cell.Culture of fluid revealed growth of
pseudomonas species. This time pts IL -6 was
increased to 1340 pg./ml.

Moderate growth, candida species (non albicans-scanty
growth which is carbapenem resistant (CRE+).
Antibiotics were rescheduled accordingly.

On 12 th day of admission patients developed chest
tightness and CT Chest revealed bilateral pleural
effusion more on right side (Fig.-3). Bedside aspiration
of turbid pleural fluid of about 300 cc was drawn again
from right side.

Fig.-1: HRCT chest showing bilateral pleural effusion with bilateral consolidation (during admission with covid-190
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Fig.-2: Chest X-ray A/P view showing increasing bilateral pleural effusion.

Fig.-3: CT Chest showing bilateral pleural effusion and chest x-ray A/P View showing bilateral minimal pleural

effusion with left sided iatrogenic pneumothorax (after aspiration from left side).
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Fig.-5: Chest X-ray A/P View showing bilateral pleural effusion and CT Chest with contrast showing bilateral

pleural effusion with collapse consolidation

Fig.-4: Chest X-ray A/P View showing bilateral pleural effusion more on rt side, USG Chest confirms right sided

pleural effusion of about 600cc.

Fig.-6: Chest CT Showing bilateral pleural effusion persists and X Ray Chest P/A View showing almost normal X-ray.
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Patient was given 300 ml Albumin as serum albumin
was 2.4 mg/dl on 19th days of admission.07 days after
3rd aspiration patient complaints of heaviness in chest
but no fever or cough.USG of chest reveals bilateral
pleural effusion of about 600 cc on right side and 700
cc on left side.CXR P/A view also reveals bilateral
moderate pleural effusion (Fig.-4). On 22 th days of
admission, aspiration of  pleuralfluid of about 1000
cc done from both sides done and study reveals WBC
23632 cell/cmm (90% neutrophils, 6% lymphocytes,
4% macrophages, <1% mesothelial cell), RBC9540 cell/
cmm, total protein 3500 mg/dL, LDH 3350 U/L
Sugar<19.8 mg/dl and ADA 75.24 U/L (normal range:
<25 U/L). Gene expert for TB PCR was negative and
pleural fluid for cytology shows no malignant
cell.Aerobic culture shows no growth this time.Pts IL-
6 was down to 387 pg./ml.

Patient was gradually improved with no further
complaints. After 14 days’ injectable antibiotics with
polymyxin B, injmoxifloxacin, injteicoplanin. Tab
voriconazole with low dose steroid was added
considering post covid syndrome. Patient was given
discharge with exertional dyspnea but no oxygen
requirement. He was being diagnosed as a case of
bilateral complicated Para pneumonic effusion with
post covid syndrome. After 15 days of follow up patient
is exertional dyspnea persists with no H/O of weight
loss. Again CT Chest with contrast done and it shows
bilateral pleural effusion with no other abnormality
with IL-6 230 pg./ml (Fig.-5). Patient was advised to
continue deflazacort 6 mg and after 20 days of follow up
he is quite ok with no exertional dyspnea. On 26th May
his Chest X-ray P/A view reveals almost normal findings
and his IL-6 dropped down to 30 pg./ml (Fig.-6).

Discussion:

Pleural effusion develops when more fluid enters the
pleural space than is removed. Potential mechanisms
of fluid increased interstitial fluid in the lungs
secondary to increased pulmonary capillary pressure
(i.e., heart failure) or permeability (i.e., pneumonia);
decreased intrapleural pressure (i.e., atelectasis);
decreased plasma oncotic pressure (i.e.,
hypoalbuminemia); increased pleural membrane
permeability and obstructed lymphatic flow (e.g.,
pleural malignancy or infection); diaphragmatic defects
(i.e., hepatic hydrothorax); and thoracic duct rupture
(i.e., chylothorax). Although many different diseases
may cause pleural effusion, the most common causes
in adults are heart failure, malignancy, pneumonia,
tuberculosis, and pulmonary embolism, whereas
pneumonia is the leading etiology in children.4,5

The etiological distribution of exudative pleural
effusions that is observed in a particular study depends

on the study population, whether the subjects are seen
in a primary care or a tertiary referral setting, and the
geographical region where the study is conducted.6

COVID-19 has been well described to present with a
wide variety of respiratory complications that range
from self-limiting upper respiratory tract infection to
severe acute respiratory failure in the form of acute
respiratory distress syndrome (ARDS) from underlying
pneumonia.7,8According to eight observational studies,
the location of reported pleural effusions was unilateral
in 66.8% (443/663) of cases, with the remainder
bilateral in 33.2% (220/663) of patients.9

Pleural diseases such as pleural effusions and
pneumothoraces may also suggest a more severe
clinical course in critically ill MERS patients.The
presence of pleural effusion in the setting of other
infections causing pneumonia (Para pneumonic
effusions) has been well described among viral
pathogens such as community-acquired influenza
virus (A and B), adenovirus, measles, hantavirus,
herpes simplex virus (HSV), Epstein-Barr virus (EBV),
cytomegalovirus (CMV). Less frequently in varicella-
zoster virus and human metapneumovirus.10 The
frequency of pleural effusions varies with age,
according to a large observational study by Majidi et al.
involving 552 COVID-19 patients.11 In this study,
although the overall rate of pleural effusions detected
was 7.3%, a higher amount of COVID-19 patients age
50 years and older developed pleural effusions than
those 50 years and under.

When patients with active COVID-19 infections and
those with MIS present with sepsis-like illness,
aggressive IV fluid will be administered, leading to a
clinical state of fluid overload that may precipitate the
development of diffuse bilateral lung infiltrates with
pleural effusions, attributable to depressed cardiac
function, overwhelming systemic inflammatory
response, and third spacing of fluids.12 At least 15%
and more of COVID-19 patients developed either acute
heart failure or kidney failure during their clinical
course, increasing to more than 50% in critically ill
patients.13 The clinical state of fluid overload has been
described as a potential etiology in SARS-related
pleural effusions.

However, no study has been performed to determine
the pre-existing comorbidities of congestive heart
failure, hypoalbuminemia, chronic liver disease, and
chronic renal failure with the risk of pleural effusions
development in COVID-19 patients. The presence of
SARS-CoV-2 was found in pleural effusions of 10
deceased COVID-19 patients during postmortem
examination.14 However, the location of pleural
effusions (unilateral/bilateral), time of development,
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and pleural fluid characteristics/cultures were not
described. At the same time, many of the deceased
COVID-19 patients had comorbidities of metastatic
malignancies, cardiac, liver, and renal dysfunction,
which are common etiologies of pleural effusions. The
concomitant presence of co-infection such as active
TB or stage IV lung malignancy has been described as
predisposing factors for developing pleural effusions
that are commonly lymphocytic-predominant with
elevated LDH in COVID-19 patients, although limited
to case reports/series.15

COVID-19-related pleural effusions were exudative in
nature based on Light’s criteria of pleural fluid to serum
LDH ratio of 0.7 and more .16 The white cell count
differential in COVID-19-related pleural effusions was
either lymphocytic or neutrophilic-predominant.
Pleural fluid LDH was markedly elevated compared to
serum LDH among several COVID-19 patients that
received pleural drainage. Pleural effusions were
notably hemorrhagic [pleural fluid red blood cells (RBC)
> 100,000/mm3] in this case series despite systemic
anticoagulation being held during pleural drainage.
Pleural fluid chemistry showed an overall marked
elevation in LDH level of 1550 IU/L that persisted even
after excluding sanguineous appearing pleural fluid.

Lymphocytic or neutrophilic-predominant white cell
count differential has been noted in other viral-related
pleural effusions such as adenovirus, influenza A
H5N1, and human herpesvirus.1 7 A markedly elevated
pleural fluid to serum LDH ratio of 1.3 had been
suggested to support the diagnosis of COVID-19-
related pleural effusions that were observed in many
COVID-19 patients who received pleural drainage

Para pneumonic effusions together with empyema
thoracis accounted for 20.4% of all our cases. It is
estimated that about 40% of patients with pneumonia
develop a concomitant pleural effusion 18 although
some studies show the incidence of this complication
of pneumonia to be less than 20%. In one series.18Para
pneumonic effusion together with empyema’s
accounted for 14% of all cases of pleural effusions,
both transudative and exudative. The percentage of
positive pleural fluid cultures in our patients with
empyema is surprisingly high despite the liberal
prescription of antibiotics by general practitioners and
primary care physicians

The ADA activity in TPE is one of the most common
biomarkers used for the diagnosis and treatment
decision of tuberculosis, having a high sensitivity.
Adenosine deaminase (ADA) is a marker of lymphocyte
activation, and has been shown to be a useful
diagnostic test for PTB. ADA activity is usually
measured with a colorimetric method, which is fast,
inexpensive, reproducible and easy to perform.
However, the predictive value of ADA activity depends
on the local prevalence of TB.19 Moreover, ADA activity
can be increased in other diseases that present with

pleural effusion, such as lymphoma, collagen vascular
diseases and bacterial empyema, and it must be used
with care in countries with a low incidence of TB [19]

ADA is an enzyme that plays an important role in
lymphoid cell differentiation. A pleural fluid ADA level
greater than 40 U per L has a sensitivity of 90 to 100
percent and a specificity of 85 to 95 percent for the
diagnosis of tuberculous pleurisy. 20 The specificity
rises above 95 percent if only lymphocytic exudates
are considered.21 In areas where the prevalence of
tuberculosis is low, the positive predictive value of
pleural ADA declines but the negative predictive value
remains high.

Bacteriological confirmation is often not achieved in
tuberculous pleurisy because the mycobacterial
population in tuberculous pleural effusion is generally
small and cultures of the pleural fluid specimens are
generally positive in only up to about 30% of cases.
The presence of granulomatous inflammation on
histological examination of pleural biopsy specimens
is frequently used as a diagnostic criterion for pleural
tuberculosis.22 Malignancy, pneumonia, tuberculosis,
PE, fungal infections, pancreatic pseudo cysts and
intra-abdominal abscess are some of the diseases likely
to produce exudative pleural effusions.23 Special tests
on the pleural fluid help in identifying the cause of the
pleural effusion in many cases. Measurement of
adenosine deaminase or ã-interferon helps in the
diagnosis of pleural tuberculosis. If a lymphoma is
suspected, flow cytometry helps in establishing the
diagnosis in cases of suspected chylothorax, pleural
fluid cholesterol and triglycerides help in confirming
the diagnosis.24

Conclusions:

This case report will give the physicians more confident
that after post covid recurrent pyogenic bilateral
effusion may occur. Increased ADA does not confirm
the diagnosis of TB as other findings like cell count
does not support. Also empyema may also cause
increased ADA which should be kept in mind. In some
cases of recurrent pleural effusions with raised IL-6,
long time steroid may be needed.
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Introduction:

Mucormycosis is an invasive fungal infection, caused
by different environmental saprophytic fungus,
occurring predominantly among immunosuppressed
patients like patients with haematological malignancy,
transplant recipients, diabetes mellitus and patients
receiving steroids and other immunosuppressive
drugs for some other indications. Pulmonary
mucormycosis is the second most common form after
rhino-cerebral mucormycosis and may accompany
with other infections.1 Coronavirus disease 2019
(COVID-19) itself, its treatment with corticosteroids
and other immunomodulators, invasive and non-
invasive ventilatory supports and other oxygen
delivery systems, prolonged hospital stay and
comorbidities, all are setting the scenarios for
opportunistic infections and co-infections with fungus
and other pathogens. In recent weeks, increasing
numbers of identified and reported mucormycosis
cases among patients with history of recent infection
by severe acute respiratory syndrome coronavirus
type 2 (SARS-CoV-2), has created panic among
patients with COVID-19 and also among general
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people. Here, we report a case of post-COVID
mucormycosis from Bangladesh.

Case Report:

A 53-year-old businessman from Satkhira, a south-
western coastal district of Bangladesh with adjacent
Indian border, was referred to our center because of
16-days history of fever and cavitary lung lesion. He is
a known case of type 2 diabetes mellitus with poor
glycaemic control (glycated haemoglobin, HbA1c
11.4%), systemic hypertension and bronchial asthma
and denied any recent history of overseas travel.

Two months ago (April 3, 2021), he was detected as
having COVID-19 [8-days history of fever, cough and
shortness of breath and positive reverse transcriptase
polymerase chain reaction (RT-PCR) for SARS-CoV-
2], 39 days after receiving the first dose of COVID
vaccine. He was hospitalized in Khulna and required
intensive care unit (ICU) transfer because of hypoxia
(required up to 70 liters of oxygen/min through high
flow nasal cannula) and around 60% lung involvement
on computed tomography (CT) scan of chest
(Fig.-1).
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That time, his medications included remdesivir (5
days), dexamethasone (20 mg/day for 10 days),
tocilizumab (one dose), enoxaparin (60 mg/day) along
with antibiotics (ceftazidime and moxifloxacin). After
8-days stay in ICU, he was shifted to cabin and 3 days
later he was discharged without any supplemental
oxygen requirement and his discharge medication
included dexamethasone 6 mg/day for another 10
days.

His present illness started 10 days after discharge and
he was evaluated by a pulmonologist at Khulna. He
had neutrophilic leukocytosis (total white cells 13000/
cmm with 79% neutrophils), raised C-reactive protein
(CRP) (92 mg/L, ref. <6 mg/L), sputum Gram stain
and culture, acid fast bacilli (AFB) stain and GeneX-
pert were negative but CT chest revealed a caviatry
lesion in right upper lobe (Fig.-2) which was not present
during his hospital stay with COVID-19 (Fig.-1).

Depending on clinical and radiological features, he was
started with category-1 anti-tubercular chemotherapy
along with broad spectrum antibiotics without any
benefit. Subsequently, he was prescribed voriconazole
empirically.

Admission evaluation at our facility revealed that, he
was toxic with a temperature of 105°F and had
intractable cough with mucoid sputum production. He
was tachycardic (pulse110 beat/min), tachypnoeic
(respiratory rate 22 breaths/min) and chest
auscultation revealed bilateral scattered course
crepitation. There was neutrophilic leucocytosis and
lymphopenia (total white cells 18,000/cmm,
neutrophils 85%, lymphocytes 7.5%) with raised CRP
(92 mg/L) and erythrocyte sedimentation rate (ESR)
(70 mm in 1st hour). Piperacillin-tazobactum
combination was started after sending blood culture
and oral voriconazole was continued at a dose of 200
mg 12 hourly with other symptomatic management.
Liver and renal biochemistry were unremarkable. A
repeat CT chest at our center revealed increase in size
and wall thickness of the cavitary lesion (Fig.-3).

Fig.-1. HRCT scan of chest showing ground glass

opacity

Fig.-2.Cavitary lung lesion in right upper lobe on CT

scan of chest (arrow)

Fig.-3: Cavitary lung lesion in right upper lobe on CT scan of chest (arrow)
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As we were dealing a poorly controlled diabetic man

having non-resolving cavitary lung lesion with recent

history of critical COVID-19, invasive fungal infection

appeared as an important differential. The 1st sputum

sample showed budding yeast, which could be normal

flora. Blood and urine cultures did not reveal any

growth, he had normal procalcitonin level, he tested

negative for antibody against human immuno-

deficiency virus (HIV) and repeat sputum for AFB and

GeneX-pert appeared negative.At this stage, we

pursued microbiologists for a second sputum sample

and that showed typical hyphae of mucormycosis on

22nd April, 2021 (Fig.-4).

Fig.-4: Broad, irregular, aseptate and twisted

hyphae characteristics of mucormycosis on direct

microscopy

Injectable liposomal amphoterecin B (5 mg/kg/day)

was started. On 24th April, 2021, sputum culture grew

Pseudomonas and Klebsiella and both were sensitive

to colistin only, which was started. Bronchoscopy did

not show any definite endobronchial lesion, no contact

bleeding but there were multiple whitish plaques,

scattered over vocal cord and trachea (Fig.-5).

Bronchoalveolar lavage (BAL) also revealed

mucormycosis (Fig.- 6 & 7) without any AFB or

malignant cells. So, treatment was continued.

Fig.-5: Bronchoscopic view of the whitish plaque of the

fungus (arrow)

Fig.-6: Direct microscopy of BAL

Fig.-7: Giemsa stain of BAL
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Patient became afebrile and his cough improved after
6 days of amphoterecin B treatment along with
radiological (Fig. 8 & 9), respectively showing
improvements on chest X-rays) and hematological
parameters (total white cells 11350/cmm, neutrophils
72.4%) and inflammatory markers (ESR 22 mm in 1st

hour, CRP 14 mg/L).

No drug reaction from amphoterecin B was observed.
Finally, on 1st June, 2021, sputum and BAL culture
reports were available but did not show growth of any
fungus. Till the time of writing this report, injectable
liposomal amphoterecin B is being continued, his blood
glucose is well controlled with premixed insulin and
there is no feature suggesting any other organ
involvement or dissemination or deterioration of any
clinical or laboratory parameters.

Discussion:

Though mucormycos is is an uncommon disease, its
prevalence in India is 70 times the world wide estimated
rate.1 No clear racial or age factors that predispose
people to mucormycosis exist. However, a review of all
published cases of pulmonary mucormycosis performed
by Lee et al showed a male-to-female ratio of 3:1.2

Mucormycosisis an opportunistic infection, caused by
the order Mucorales. Rhizopus species are the most
common causative organisms. In descending order,
the other genera with mucormycosis-causing species
include Mucor, Cunninghamella, Apophysomyces,
Lichtheimia (formerly Absidia), Saksenaea, Rhizomucor
and others.3 Mucorales species are ubiquitous
saprophytes and soil is believed to be the main habitat
of most of these fungi. The sporangiospores released
by Mucorales range from 3 to 11 ìm in diameter and
can be aerosolized to disperse in the environment,
leading to an airborne infection in the upper or lower
airways.4 These fungi can invade the nose, sinuses,
brain, gastrointestinal tract, skin and lung or even
disseminate throughout the body.

Risk groups include patients with diabetes mellitus,
specially uncontrolled one with or without diabetic
ketoacidosis, haematological and other malignancy
and treatment with chemotherapeutic agents, organ
transplant recipients, patients with HIV infection/
acquired immunodeficient syndrome (AIDS) and
patients receiving immunosuppressive medications.
However, immune-competent patients are not immune
against mecormycosis, though the reported cases of
pulmonary mucormycosis in immunocompetent
patients are very low.

COVID-associated invasive fungal infections are being
identified and reported in literature. Emerging
associations are proposed like COVID-associated
pulmonary aspergillosis (CAPA) and COVID-associated
pulmonary mucormycosis (CAPM). Several factors are
proposed to be responsible for increased incidence of
post-COVID invasive fungal infections including severe
pulmonary alveolar damages in COVID-19 may
facilitate fungal invasion, immune dis-regulations may
facilitate infections, invasive mechanical ventilations
may facilitate opportunistic infections and
immunosuppressive drugs used in COVID-19 further
helps in invasive fungal infections.5

COVID-associated mucormycosiscases are mostly
involving the rhino-orbital-cerebral area. The largest

Fig.-8. Chest X-ray postero-anterior view showing

cavitary right lung lesion (first X-ray)

Fig.-9: Chest X-ray showing improvement of right lung

lesion (follow-up X-ray)
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case series (pre-print), so far,which is awaiting to be
published in Lancet, revealed 80 cases of COVID-
associated mucormycosis (CAM), with 42 of them from
India and almost all  are of rhinocerebral variety.6

Pulmonary cases are uncommon and may be missed
because of lack of awareness to the condition in post-
COVID patients, because of symptom sharing; fever,
cough, haemoptysis, all can occur in COVID-19 and
in pulmonary mucormycosis and also in other
differentials, including bacterial infections. Unlike our
patient, He J et al reported isolated pulmonary
mucormycosis in a patient who did not have any of
the afore-mentioned risk factors and similar to other
reported cases, it was assumed that he may have
pneumonia or tuberculosis, until BAL fluid culture
confirmed the growth of Absidia. A high index of
suspicion, including the fact, that, non-response or
poor-response to broad spectrum antibiotics should
raise the suspicion. Fungal staining of true
representative respiratory samples may indicate the
disease, tissue diagnosis may be possible and cultures
may fail to identify cases, though being gold standard
and are time consuming.7

Management includes a prompt diagnosis, removing
or reversing predisposing factors, surgery or
debridement, if indicated and antifungal drugs.
Liposomal amphotericn B is the drug of choice and
oral posaconazoles are also effective. Antifungal drugs
are not widely available and high cost of liposomal
amphotericin B appears as a barrier to effective
therapeutic outcomes.

Though uncommon, mucormycosis poses significant
challenge because of high mortality reaching up to 50%
or even more in this COVID era. The mortality rate
associated with rhinocerebral disease is 50-70%.
Pulmonary and gastrointestinal (GI) diseases carry an
even higher mortality rate, because these forms are
typically diagnosed late in the disease course.
Disseminated disease carries a mortality rate that
approaches 100%. Animal excreta may be responsible
for cutaneous cases and carries the lowest mortality
rate (15%). Also, mucormycosis leaves significant
morbidity including organ damage among the
survivors. A retrospective report from Bangladesh
revealed histopathologically diagnosed 13 patients with
invasive fungal rhinosinusitis between 2007 and 2011,
with 37.5% (3 out of 8 patients with Mucoraceae and
died) mortality.8  Rapid diagnosis, early and aggressive
management including combined antifungal and
surgical interventions and reversal of underlying risk
factors along with a high index of suspicion can save
lives.9

Preventive strategies should be stressed including strict
glycaemic control, judicious use of corticosteroids and
safe use of ventilator and oxygen delivery system are
important. Patients recovering from COVID-19 should
be educated regarding symptoms suggestive of
mucormycosis like nasal blockage, blackish nasal

discharge, haemoptysis etc. and report immediately
for evaluation. Physicians should be aware that in the
COVID era, increasing mucormycosis cases is a reality,
but it should not cause panic and an early diagnosis
and appropriate management strategy can result to a
good outcome as in the present case.
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Introduction:

Snakebite is health emergency in tropical low resource
countries associated with premature death1. The
patients following snakebite try to get whatever
treatment is available in the community and public
health sector. In this communication we tried to gather
as much information as possible about a fatal victim
from the patient’s party, health care providers and
managers from community to different tiers of health
care from Bangladesh.

Methods: Verbal interview by one of us (MAF). Initial
interview was taken from father of the patient with
verbal consent on 1st May 2021 at 19.30 hrs, with
medical officer (MO) Shaheed Suhrawardy Medical
College Hospital (ShSMCH), Dhaka on 1st May, with

consultant at Patuakhali district hospital (DH),
Patuakhali on 1st May, with MO and consultant
Patuakhali Medical College Hospital (MCH)on 19thMay,
MO and Upazilla Health and Family Planning Officer
(UHFPO) Kalapara Upazilla health complex (UzHC),
Patuakhali on 16th& 19th May 2021 respectively.

The event and the journey:

Master H, a 14-year-old student of IX grade, father Mr
N, Village Tulatoli, Union Baniatali, Upazilla Kalapara
(Kepupara), district Patuakhali.The GPS of Baniatoli
Union was recorded by Mr Didar of Malaria Research
Group (MRG): Latitude 21.92228, Latitude
90.23935.History of bite at right great toe by a snake,
local name ‘Guiaa pora’, entangled in a net (used for
protection of chilly field) at ~10.00 hrs on 27th April 2021.

Fig.-1:  Location of snake bite Fig.-2: Offending snake Russell’s

viper, ‘Guiaapora’
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The location was visited by UHFPO, Kalatali and
photographs of the location were taken and topography
seems to be grassy vegetable garden and is situated
close to a canal (Fig.-1).

The immediate symptoms were local bleeding from bite
site, burning and pain (‘Jole purey jhay’). The snake
was known in the locality due to its ferocious behavior
by creating lots of ‘hissing’  noise, was cause of 7-8
deaths in the last 4-5 years by the same variety of
snake.

First aid provided: immediate application of two
tourniquet one below knee, one above knee by rope.

The patient was taken by his father in his lap to a
‘Ohza’ 50 yards away from the bite site,who provided
some local treatment with pin prick, tied knot with a
thread, recited some ‘Mantra’ (‘Jhara’). Within few
minutes a blister appeared and the ‘Ohza’ advised to
go to the nearest hospital (Kalapara UzHC) 14 km from
his house; on the way consulted another ‘Ohza’ who
also gave treatment (‘dari chaalan’). The first Ohza said
that some poison came out (‘bish naamse’) whereas
the 2nd ‘Ozha’ said there is no poison (‘bish’).  They
went on and reached Kalapara UzHC in ~20 minutes
by a motor bike; attending doctor gave an injection
(unnamed)and referred the patient to Patuakhali
District hospital (currently used as Medical College
Hospital).

Information from duty doctor at Kalapara UzHC :

A graduate and BCS 39th Medical Officer. At
emergency, he had seen the patient who had a history
of bite on right foot.

Local examination:

There are some redness and swelling. The area was
wrapped loosely by cloths. He did not notice any fang
mark or bleeding. A tight tourniquet was in place at
mid-thigh, he shifted the tourniquet from mid-thigh
to right leg - below knee, close to popliteal fossa.  All
vitals and O2 saturation was normal.

He was told by the patient’s parent that the patient
was bitten by ‘Guiaa pora’ snake (Fig.-2). They brought
the dead snake but he was not aware about what kind
of snake it is. He thought that it might be venomous
or non-venomous but at that time there was no features
of “poisoning”.

He gave order for the following drugs: I/V Hartmann’s
solution 1L drip Inj. Ceftriaxone 2 g I /V, Inj.
Esomeprazole 1 amp. I/V, Inj. Dexamethasone 1 amp
(5 mg) I/V. Then referred the patient to Barishal Sher-
e-Bangla Medical College Hospital (SbMCH), Barishal.
He knew that antivenom (AV) was available at his
hospital;  also informed that during his internship at
SbMCH he treated 4-5 cases of snakebite with AV;
there was no H/O severe reaction after AV
administration and there was no death either. He told
that ‘seniors used to tell that usually we do not give

AV at Upazilla Hospital’. During the management, he
did not discuss the case with other colleagues and
was not aware what happened to the patient later on.

Arrived at Patuakhali District Hospital at 14.00 hrs
(started journey at 11.00 hrs) by a motor vehicle, was
admitted in the medical ward. 20 WBCT was positive.
Meanwhile he had one episode of vomiting.

The size of the snake was ~36 inches long and 3 inches
circumference. The party killed the snake, took the
photograph available and was identified as Russell’s
viper. The specimen was not available during the
interview and no one from the hospital told them to
preserve it.

Ten vials of injections (AV) were given (from the hospital)
and one purchased medicine may be Ceftriaxone.
Tourniquet was removed at Patuakhali District Hospital
almost after 5 hours after bite.

The patient was seen by an intern at unit II Medicine
at Patuakhali MCH (DH), she did ‘the 20 WBCT by
taking blood in a syringe keeping it for 20 minutes
and observing any non clotting (she never did it before,
did by her own on guess, not sure about the method
of 20 Min. WBCT)’.

 She informed a senior IMO about the patient and
worked in the evening. She ‘gave AV- 10 vials in 100
ml over? 20 min, cannot remember, also gave?? 2 amps
of adrenaline in the drip (not sure).’

As the patient was not under her unit of placement
she was ‘not aware of the patient- what happened to
him’. ‘She knew that snake was brought but she was
accustomed of examining any brought specimen of
snakes so did not record any photograph of the snake
or patient’.

‘She came to know from one of her peers that during
ward round next day there might be a discussion and
one senior asked who gave AV (she was scared whether
she did any mistake by giving AV)’.

Next day more than 48 hours after admission during
her office work, towards the end of her duty, she
informed one of the faculties about the scanty
micturition in the patient who advised to give another
dose of AV and to seek opinion of a surgeon for
increasing limb swelling who suggested referring the
patient to Dhaka. She referred the patient to Dhaka
Medical College Hospital (DMCH) at 14.30hrs on
Thursday April 29. So the patient received two dosages
of AV at Patuakhali (10 + 10 vials=20 vials, 48 hours
apart).

The patient was communicable, noticed swelling of the
leg and blackish discoloration over the toe and foot,
and blisters increased in next two to three days (Figure:
3). There was bleeding from bitten lower lip (he did
himself) during painful pricking at bite site by ‘Ohza’.

A tale of a snakebite victim from vicinity of bite through the health system of  Bangladesh BJM Vol. 32 No. 2

162



Over the next two days his condition did not improve
and the patient was referred to Dhaka Medical College
Hospital, Dhaka. Being a COVID hospital the doctors
at emergency room (ER) of DMCH referred the patient
to Shaheed Suhrawardy Medical College Hospital
(ShSMCH) and was admitted on 30th April at 002.00
hrs (started for Dhaka on 29th April from Patuakhali).

One of us (MAF) had a communication with an
Assistant Professor of Patuakhali Medical College at
18.00 hrs on 1st May 2021 (‘initial reluctance to give
AV by concerned team’). The patient was not taking
enough food, had vomiting, found toxic on admission
at ShSMCH, GCS ~13-14, BP 100/70 mm Hg, pulse
120 per minute.

Meanwhile he developed ecchymosis at different parts
of the body- right lower limb, over right foot, trunk,
and eyes were chemosed (Fig.-4), the patient was
anaemic. He had few episode of blackish vomitus and
since 18 hours had 3-4 episodes of melaena. His urine
volume was scanty,

Information from duty doctor of ShSMC (MO and also
from Assistant Registrar): serum K+ was 6.3 mmol/L,
s. creatinine 6.1 mmol/L, TC WBC 25, 900/cu mm,
platelet 9000/cu mm, ECG sinus tachycardia.

Meanwhile the patient developed respiratory distress
and tachypnoea. One more dose of AV was given at
ShSMC, two units of fresh frozen plasma were given,
sodium bicarbonate 30 ml was given, and one unit of
platelet was given. Foley’s catheter was inserted- urine
volume ~50 ml on catheterization. Oxygen was given,
calcium gluconate injection was given. Inj. Meropenem
and Moxifloxacin were started.

Haemodialysis was given at 17.30 hrs (for 2-2.5 hours),
planned to have dialysis the next day as well. ICU bed
was not available. Another 10 vials of AV had been
planned for that night. So far there was no AV reaction.
The source of AV was from Incepta Pharmaceuticals
Ltd, Bangladesh.

The patient died at 22.45 hrs 1st May 2021, 108 hours
after bite.

Cost incurred for the treatment:

Travel cost from home to Patuakhali via Kalapara by
motor bike: Taka 500/=, Taka 3200/= for ambulance
fare from Patuakhali to Dhaka, Taka 3000/= for
purchasing medicine and investigation at Patuakhali,
and Taka 2000/= for purchasing medicine at Kalapara
(most of which was not used). Four to five family
members accompanied the patient to Dhaka and
stayed until death. Eight units of ‘blood’ of which six
units were used costing Taka 60,000 (10,000 per unit).
According to statement of the father ‘he had spent 1.5
lacs to 2 lacs taka while managing the patient and
bringing the dead body most of which was borrowed
from relatives and friends’.

Since the morning of 1st May the patient’s clinical
condition was shared with unit in-charge of ShSMCH
and Professor Robed Amin, Line Director NCDC.

Diagnosis: Russell’s Viper bite, acute kidney injury
(AKI), consumption coagulopathy (DIC), permeability/
leak syndrome.

Lessons learned from the tale of the patient from

scene to different tiers of health care: Unsafe work
place for rural farming, inappropriate first aid at the
scene, attended by two ‘Ohza’ who referred the case to
UZHC, quick arrival to UzHC; treated for sometime;
could not assess the envenomation status and AV was
not administered at UzHC, delayed initiation of AV on
arrival at district hospital (medical college hospital),
inadequate follow up and delayed decision for 2nd dose
of AV, despite ‘COVID lock down’ could manage to
arrive tertiary care hospital at the capital, delayed

Fig.-3: Blister and swelling of leg

Fig.-4. Congested and chemosed eyes
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repeat dose of AV again, inadequate critical care facility

for non-COVID patient,  non response/questionable

response  to AV, emergency transport and most of the

management cost is from ‘out of pocket’.

Conclusions:

There is ample scope to improve the prevention,

providing first aid, provision of treatment of snakebite

at UzHC, District hospital and Medical College

Hospitals in Bangladesh. Community empowerment

and engagement for prevention of snakebite and

providing appropriate first aid following bite should

be a priority need.
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MANAGEMENT & CARING FOR PATIENTS OF COPD
WITH COVID-19: A CURRENT PERSPECTIVE
SM AA MAMUN1, QUAZI TARIKUL ISLAM2, SANA ULLAH SARKER3, SONIA MANNAN4

Abstract :

Currently passing pandemic of SARS COVE-2, that started on December 2019 has been taken nearly

2.8 million lives till April 2021, with a highest mortality among males, older individuals and patients

with comorbidities. COPD patients are included in shielding strategies due to their susceptibilityto virus-

induced exacerbations, compromised pulmonary function and highprevalence of associated comorbidities.

Based on our existing knowledge, Experience of last one year &Metaanalysis of different study report,

thisreview has taken the initiative to find the answer of few key question : FirstlyIs the Covid19 infection

causing AECOPD like any other viralinfection.Secondly, do systemic corticosteroids offer protection

againstCOVID-19 with COPD ? And, finally , what is the evidence regarding use ofMDI or nebulization

& NIV as standard treatment .This up-to-date review will make scope for some of the key issues whichhave

significant impact on the long-term outlook for COPD patients in thecontext of  COVID-19.
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Introduction:

Chronic obstructive pulmonary disease (COPD)
represents largest population of patients1 in the world
and is the fourth leading cause of death in the United
States.2 Like other co morbidities, COPD increase the
risk for severity of COVID-19,3,4 and a better
understanding of the therapeutic implications for
COVID-19 in the COPD population is needed. We know
that SARS-CoV-2 is currently passing as a pandemic
of COVID-19, with more than 130 million confirmed
cases around the globe identified as of March 2021.
During these extraordinary times, caring for patients
with COVID-19 and underlying COPD poses particular
challenges. Though COVID-19 infection of COPD
patient might not be a typical AECOPD, physicians
should take the underlying COPD into consideration
when treating COVID-19 in COPD.5 While previous
coronaviruses MERS-CoV, SARS-CoV have been
associated with COPD exacerbations6 and COVID-19
have not yet documented to cause COPD
exacerbations. If a patient presents with a COPD
exacerbation with concurrent COVID-19 infection, we

recommend standard-of-care treatment along with
corticosteroids.7 Comorbid condition like diabetes has
also been associated with increased risk related to
COVID-198 and glycemic control may be an additional
challengewhen using corticosteroids in this population.
Although, diagnosing COVID-19 in a patient with
COPD does not preclude a concomitant AECOPD and
the need for urgent treatment for this but treating
patients with moderate to severe COPD may necessitate
using bronchodilators, NIV and the frequent need for
antibiotics.9 Concerns have been raised as to whether
and how these therapies should be offered to patients
with COPD during the pandemic.

Should  COVID-19 infection be considered a COP
Dexacerbation? A controversy !!

Like seasonal flu, different coronaviruses are
recognised seasonal causesof acute exacerbations of
COPD (AECOPD). There remains controversy asto
whether COVID-19 in a patient with underlying COPD
should beconsidered a COPD exacerbation. This stems
from our current definition ofan exacerbation being a
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clinical diagnosis based on a change in symptoms
needing a change in treatment.5Thus, a patient with
COVID-19 and COPDpresenting with increased cough
and breathlessness requiring treatmentwould fulfill the
current definition of exacerbation. However, it is clear
fromimaging and postmortem studies that the
pathology of a typical AECOPD isvery different from
the viral pneumonia typical of COVID-19.8 Thus,
conceptually, COVID-19 in a patient with COPD is
likely a very different pathphysiological process.

Rationale of using Antibiotics:

Outside the context of COVID-19, not all AECOPDs
should be treated with antibiotic5 and current
guidelines suggest reserving antibiotics for AECOPDs
that require hospitalization or ventilatory support.10

Overall, bacterial co-infections are uncommon in
COVID-19: Recent meta-analysis has shown that only
8% of patients had a bacterial/fungal coinfection.11

The risk of coinfections increases with the severity of
COVID-19: A cohort study on risk factors for in-hospital
death from COVID-19 found that 50% ofnon-survivors
experienced secondary infections and that ventilator
associated pneumonia was seen in 31%.25 Since it may
be difficult todistinguish SARS-CoV-2 infections from
a bacterial pneumonia andbecause patients with COPD
are at risk for bacterial (super)infections, wesuggest
treating hospitalized patients with COPD and COVID-
19 andrespiratory symptoms with broad-spectrum
antibiotics, guided by local/national guidelines for
treating pneumonia. This is in line with the current
WHO treatment guideline for severe COVID-19.26

Microbiological analysis, such as sputum culture,
should be performed on admission and it may then be
reasonable to stop antibiotics in the absence of a
confection.

Systemic corticosteroids:

It is recognised that not all AECOPDs need to be treated
with systemic corticosteroids.5 Eosinophil-based
steroid treatment has been advocated for both stable
COPD and AECOPD; However, the use of this strategy
in patients with COPD and COVID-19 has not been
tested. Until recently, the efficacy of corticosteroids in
general for treating COVID-19 was inconclusive,
though a cohort study suggested steroids might
improve clinical outcome in patients with COVID-19.12

Recent, preliminary results from the Randomized
Evaluation of COVID-19 Therapy (RECOVERY) trial
have shown that dexamethasone improves mortality
in patients with COVID-19 requiring respiratory
support.13 The WHO recommended against the use of
steroids previously, but is now updating treatment
guidelines to include dexamethasone or other
corticosteroids. Corticosteroids are beneficial to

patients with severe AECOPD, especially inpatients
requiring ventilatory support, in whom steroids reduce
ventilation days and NIV failure; therefore, it is
reasonable to treat patients with COPD and severe
COVID-19 with course of corticosteroids. The
RECOVERY regimen of 6 mg dexamethasone once daily
could be used until more evidence is providedto guide
treatment in patients with COPD with COVID-19.

Bronchodilator nebulization & NIV:

Nebulization of short acting bronchodilators are
frequently practiced in hospitalized patients with
COPD. Information, guidance and resources to support
the respiratory community during the COVID-19
pandemic, the British Thoracic Society (BTS) have
published guideline on treating patients with COPD
and COVID-19.14 This guideline supports the use of
nebulisers, claiming there is no evidence supporting
an increased risk of viral transmission and, second,
that aerosols surrounding the nebuliser come from the
nebuliser not from patients.14 However, the meta-
analysis suggesting nebulisers do not increase viral

transmission has some methodological concerns.15

The BTS guideline was also based on a methodological
study showing that nebulisers predominantly produce
aerosols not droplets, also used to suggest that
nebulisation was safe.16 Viral transmission was not
the subject of this investigation and since it remains
open to debate whether droplets or aerosols can contain
SARS-CoV-2, we do not think these resultsshould be
used as reassurance of no risk of transmission.
Alternative modes of inhalation are available, including
pressurized metered-dose inhalers (pMDI) used with
a spacer & Aerochamber. In AECOPDpMDIs are not
inferior to nebulisers.17 Long-acting dual
bronchodilators may be preferred; some also have a
fast onset of action, and are more effective with a longer
duration of action. There are currently two long-acting
pMDI combinations available which can be used with
a spacer. No maximum dosing has been provided for
nebulized  short-acting bronchodilators and very high
doses are often administered for AECOPD. We suggest
doubling the maximum maintenance dose of long-
acting bronchodilators, reflecting the high doses of
short-acting bronchodilators often used in clinical
practice. Since the safety of nebulisersis controversial
and given that there is a suitable alternative, we
recommend bronchodilators administered by pMDI
and spacer over the use of nebulizer  treatment in
symptomatic patients with COPD and COVID-19.
Nebulised treatment should be reserved for those
situations in which pMDI with spacer is not possible,
such as patients with severe, life-threatening disease
or those unable to use a pMDI. For healthcare workers,
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respiratory masks (FFP-3 or equivalent) and other
personnel protective equipment should be used during
aerosol-generating procedures such as nebulisers.17

In patients with COPD with acute (on chronic)
hypercapnic respiratory failure, NIV should be
considered.18 There are no data showing that HFNCis
equivalent or superior to NIV . So in this population
we  ecommendusing NIV first line. If NIV is used, a
mask with no leak and dual limbbreathing circuits
should be used to prevent viral contamination.
Transmission of virus can be reduced by using a non-
vented mask with the exhaled air passing through a
bacterial/viral filter before entering the room.15,17

Second, an expiration system with an active valve can
be usedand the oxygen supply can be connected close
to the mask, so that ahigher FiO2 can be reached.21

Before starting NIV, the patient’s willingnessto undergo
invasive mechanical ventilation (IMV), if NIV fails,
should be discussed.

Use Of HFNC & IMV:

Patients with hypoxaemic COPD and COVID-19 should
be given controlled oxygen therapy as the first step.20

If hypoxaemia is insufficiently controlled with
maximum oxygen supplementation, high-flow nasal
cannula (HFNC) or CPAP with high oxygen flow should
be considered. HFNC has recently been suggested as
a management option in patients with COVID- 19 with
acute hypoxaemic respiratory failure.20 Reduction of
hypercapnia and work of breathing might be additional
benefits of HFNC in patients with COPD and COVID-
19.21 Problem is that, HFNC is an open system and
expired air cannot be filtered. A surgical mask can be
placed over the nasal cannula to limit aerosol spread.20

Besides HFNC, CPAP with a high fraction of inspired
oxygen (FiO2) might be an option to treat hypoxaemic
respiratory failure. CPAP provides a certain level of
positive end-expiratory pressure, which might be a
useful add-on to oxygen supplementation.
Furthermore, it is possible to filter expiration with CPAP
and thus limit viral spread.

Invasive ventilation like IMV should be started in
patients with severe hypoxaemic respiratory failure or
after NIV failure[20].Specially in case of COPD, this
decision should be made carefully, as it is known that
inhospital mortality with IMV in AECOPD is high.21

Mortality is even higher for patients with COPD with
severe COVID-19. Prolonged mechanical ventilation
required in patients with COVID-19 might be
particularly detrimental to the future health status of
patients with COPD. Before starting IMV in patients
with COPD, the risks and benefits should be explained
clearly to the relatives, and patients wishes and
preferences regarding this life-prolonging therapies

should be considered such that known risk factors for
poor outcomes of IMV in COPD22 can influence
decision-making. Some home bound COPD patients
living with portable home based mechanical ventilation
may admitted to the hospital with COVID-19. Their
ventilatory support should be continued in hospital,
with precautions to limit viral spread. Home treatment,
supported by tele monitoring, might be preferred. The
value and goals of a hospital admission should be
discussed in the low likelihood of surviving a long
period of ICU admission.

How should end-of-life care be delivered in patients
withCOPD during the COVID-19 pandemic?

As the patients with COPD are at an increased risk for
a poor outcome after infected with COVID-19 and
decision may come to forego lifesustaining treatments.
It is better to discuss with family of end stage
COPDpatients regarding goals and preferences for
future medical treatment andcare, known as advance
care planning (ACP), should have been
undertakenbefore hospital admission. The challenge
in the current SARS-CoV-2pandemic is addressing
palliative care needs in times of crisis, at a timewhen
preventing unwanted life-sustaining treatments is
paramount.

Advanced care planning also includes communication
about end-of-life care with health care team .Expert
panel suggest timely communication about end-of-life
care.23 Patients may have worries about suffocation
andthe process of dying. Fear is common in patients
in respiratory distress andcould be pharmacologically
treated with anxiolytics, such as lorazepam.24

Morphine is the drug of choice in most of the cases to
manage dyspnoea and should be start before the dying
phase.24 Those patients have much suffering despite
optimal symptom management, palliative sedation can
be discussed with patients and their relatives. Care
for relatives needs specific attention in the SARS-CoV-
2 pandemic: Social distancing, limiting hospital visits
and the necessity of personal protective equipment
imposes restriction on saying goodbye to loved ones,
thereby increasing the risk for complicated grief.
Therefore, bereavement care needs to be considered.

Conclusions:

The frontline physicians are at immense risk for
contracting the COVID infection when caring for
critically ill COPD with Covid19.Patients due to different
aerosol-generation. This article provides an overview
on how to manage patients with COPD and COVID-19
during the SARS-CoV-2 pandemic. Key points have
been discussed. Caring for patients with COPD and
COVID-19 poses special challenges for healthcare
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workers. Not only are they faced with severely ill, often
elderly, patients who can deteriorate rapidly and have
a poor prognosis, they are working in an environment
withincreased risk of being infected themselves. The
suggestions put forward in this article will provide a
framework for those working in suchchallenging
conditions & to improve current clinical practice and
evidencehow to treat COVID-19 effectively in patients
with COPD.
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THE ASSOCIATION OF VITAMIN D WITH METABOLIC
SYNDROME IN ADULTS WITH PREDIABETES
MD. SHAHED-MORSHED1*, TAHNIYAH HAQ2, SHAHJADA SELIM3, HABIBUL GHANI1, IBRAHIM FAISAL1,
ANIL YADAV1, ANIL KUMAR SHAH1, MD. FARIDUDDIN4

Abstract

Background: Vitamin D may play important role in the pathogenesis of several components of metabolic

syndrome (MS). The aim of this study was to observe the association of vitamin D with MS and its

components in Bangladeshi adults with prediabetes.  Methods: This cross-sectional study was done

among 117 newly detected nonpregnant adults with prediabetes [age (years): 36.30±9.99; BMI (kg/

m2): 28.89±4.35, mean±SD; M/F: 23/94] based on American Diabetes Association 2018 criteria.

Metabolic syndrome was diagnosed by any three of five criteria: central obesity; elevated blood pressure,

fasting blood glucose & triglyceride (TG) and lower HDL cholesterol. Glucose was measured by glucose

oxidase, lipid by glycerol phosphate dehydrogenase-peroxidase and vitamin D by high performance

liquid chromatography method. Vitamin D <20 ng/ml was considered as deficiency (VDD).  Results:

Among all the variables only TG was significantly higher in patients with VDD than those without VDD

(³20 ng/ml) [163.0 (135.50, 224.50) vs. 143.50 (101.25, 190.0), median (IQR), p=0.048]. There were

no significant correlations [p=NS for all] and associations of vitamin D with MS or its components in

linear and logistic regression [p=NS for all]. Conclusions:  Except TG vitamin D has no associations

with MS or its components in Bangladeshi adults with prediabetes.
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Introduction:

Metabolic syndrome (MS) and prediabetes are two very
common conditions among people with Bangladesh
(30% & 10.1% respectively)1,2. Both the conditions are
important modifiable risk factors for cardiovascular
diseases. Recent studies suggest that vitamin D
deficiency (VDD) is associated with all the components
of metabolic syndrome3.  Vitamin D may play critical
role in insulin resistance, pancreatic â-cell dysfunction,
meta-inflammation, lipolysis and indirect effects on
renin-angiotensin system. These plausible
mechanisms are thought to be linked with VDD
induced secondary hyperparathyroidism4,5. VDD also
plays an important role in progression from prediabetes
to full blown diabetes mellitus6. However, data are
limited for Bangladeshi individuals with prediabetes
regarding the association of vitamin D with MS. This
study was aimed to see the relationships of vitamin D

level and status with MS and its components among
Bangladeshi adults with prediabetes.

Methods:

This cross-sectional study was done among 117 newly

detected and untreated nonpregnant adults with

prediabetes [age (years): 36.30±9.99; body mass index

(BMI) (kg/m2): 28.89±4.35, mean±SD]. Prediabetes was

diagnosed according to American Diabetes Association

2018 criteria7. Participants who were taking or had

received vitamin D or calcium within last 120 days of

sample collection; taking any medications that alter

vitamin D level; having any disorders affecting vitamin

D metabolism and pregnancy or lactation were

excluded from the study. Participants were recruited

consecutively by purposive sampling technique during

the period of July 2018 to September 2019. After taking

informed written consent, clinical information [age, sex,
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height, weight, waist circumference and blood pressure
(BP)] were collected in a pretested, semi-structured data
sheet. Fasting venous blood was taken from each
individual to measure glucose (FBG), lipid profile and
vitamin D. Glucose was measured by glucose oxidase,
lipid by glycerol phosphate dehydrogenase-peroxidase
method and vitamin D by high performance liquid
chromatography method. Obesity was defined by BMI
³25 kg/m2 and metabolic syndrome was diagnosed
by a combination of any three out of five criteria: central
obesity (male ³90 cm, female ³80 cm), metabolic
syndrome BP (MS-BP) ³130/85 mm-Hg, metabolic
syndrome FBG (MS-FBG) ³5.6 mmol/L, metabolic
syndrome HDL-C (MS-HDL-C) (male <40 mg/dl, female
<50 mg/dl) and metabolic syndrome TG (MS-TG) ³150
mg/dl8,9. A modified vitamin D status consisting of
only vitamin D deficiency (<20 ng/ml) and without
vitamin D deficiency (³20 ng/ml) was considered10.
The study protocol was approved by institutional review
board of BSMMU (No. BSMMU/2018/4826).

Data were analyzed by SPSS software version 22.0.
Data were expressed in mean±standard deviation (SD)
or median (interquartile range, IQR) (TG) and frequency
(percentages, %) as appropriate. Comparison between
two groups were done by independent-samples t test

or Mann-Whitney U test and among more than two
groups by one-way ANOVA or Kruskal Wallis one-way
ANOVA test for quantitative variables and Pearson’s
chi-square/Fisher’s exact test for qualitative variables.
Correlations of vitamin D with all the quantitative
variables were done by Pearson’s or Spearman’s (TG)
correlation test. Linear regression analysis was done
with vitamin D level as dependent variable and logistic
regression analysis was done with vitamin D status as
dependent variable. A two-tailed p <0.05 was
considered as statistically significant.

Results:

Table I is showing the characteristics of the study
population according to vitamin D status. Age, BMI,
WC, systolic & diastolic BP, FBG, TC, LDL-C, HDL-C
all were statistically similar between the groups with
or without VDD [p=NS for all]. Only TG (mg/dl) was
significantly higher in VDD group than non-VDD group
[163.0 (135.50, 224.50) vs. 143.50 (101.25, 190.0),
median (IQR), p=0.048]. There were no significant
differences in sex, general obesity and metabolic
syndrome categories including its all components’
categories between the vitamin D groups [p=NS for all].

Table-I

Characteristics of the study population according to vitamin D status

Variables VDD (<20 ng/ml) Without VDD (³20 ng/ml) p

No. (%) 53 (45.3) 64 (54.7)

Age, years 37.49±9.56 35.31±10.30 0.242†
Sex

Male 13 (56.5) 10 (43.5) 0.251Â
Female 40 (42.6) 54 (57.4)

BMI, kg/m2 29.05±4.15 28.75±4.53 0.710†
Obese (BMI ³25 kg/m2) 44 (46.8) 9 (39.1) 0.641Â
Waist circumference, cm

Male 98.59±13.85 [13] 89.80±14.48 [10] 0.154†
Female 99.08±8.80 [40] 97.78±10.42 [54] 0.524†

Central obesity (M³90, F ³80) 51 (47.2) 2 (22.2) 0.180Â
Systolic BP, mm-Hg 120.51±15.42 115.83±14.25 0.091†
Diastolic BP, mm-Hg 81.92±11.22 79.14±8.68 0.133†
MS- BP (³130/85) 26 (54.2) 27 (39.1) 0.132Â
FBG, mmol/L 5.83±0.58 5.75±0.65 0.492†
MS-FBG (³5.6) 37 (44.6) 16 (47.1) 0.840Â
HDL-cholesterol, mg/dl

Male 35.85±8.26 [13] 38.70±6.22 [10] 0.373†
Female 41.78±9.09 [40] 43.80±9.72 [54] 0.307†

MS-HDL-C (M<40, F<50) 43 (49.4) 10 (33.3) 0.142Â
Triglyceride, mg/dl 163.0 (135.50, 224.50) 143.50 (101.25, 190.0) 0.048*
MS-TG (³150 mg/dl) 30 (50.0) 23 (40.4) 0.354Â
Metabolic syndrome 44 (50.6) 9 (30.0) 0.058Â

Within parentheses are percentages over column total
†Independent-samples T test or *Mann-Whitney U test was done
ÂPearson’s chi-square/Fisher’s exact test was done as appropriate
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The vitamin D level and VDD status of the study
population among groups of MS and its different
components are shown in Table 2. None of the
associations between vitamin D level or VDD status
with MS or its any components were statistically
significant (p=NS for all).

Vitamin D had no significant correlation [WC: r=-0.084,
p=0.366; SBP: r=-0.025, p=0.786; DBP: r=-0.017,
p=0.856; FBG: r=-0.013, p=0.893;TG: r=-0.140,
p=0.132; HDL-C: r=0.083, p=0.372] or predictive
association by multivariate linear regression with any

components of MS [WC: b=-0.176, p=0.325; SBP:

b=0.062, p=0.672; DBP: b=-0.060, p=0.670; FBG:

b=0.066, p=0.517; TG: b=0.028, p=0.804; HDL-C:

b=0.093, p=0.372]. Similarly, MS and none of

components of MS could predict VDD by multivariate

binary logistic regression model [odds ratio (95%

confidence interval)- MS: 0.538 (0.108, 2.673),

p=0.448; central obesity: 1.903 (0.319, 11.368),

p=0.480; MS-BP: 1.471 (0.650, 3.330), p=0.355; MS-

FBG: 0.666 (0.245, 1.811), p=0.425; MS-TG: :MS-HDL-

C: 1.265 (0.403, 3.968), p=0.687].

Table-II

Vitamin D level and status among different components of metabolic syndrome

Variables Categories Vitamin D, ng/ml p† VDD, no. (%)* p*

mean±SD

Waist circumference Centrally obese (n=108) 20.42±10.59 0.094 51 (47.2) 0.180

Nonobese (n=9) 26.57±9.12 2 (22.2)

Blood pressure MS-BP (n=48) 20.18±10.57 0.546 26 (54.2) 0.132

Optimal (n=69) 21.39±10.63 27 (39.1)

Fasting blood glucose MS-FBG (n=83) 21.24±10.51 0.584 37 (44.6) 0.840

Normal (n=34) 20.05±10.84 16 (47.1)

HDL- cholesterol MS-HDL-C (n=87) 20.34±10.58 0.332 30 (34.5) 0.354

Less risk (30) 22.52±10.57 23 (76.7)

Triglyceride MS-TG (n=60) 20.16±10.17 0.441 43 (71.7) 0.142

Optimal (n=57) 21.67±11.03 10 (17.5)

Metabolic syndrome Present (n=87) 20.13±10.43 0.182 44 (50.6) 0.058

Absent (n=30) 23.12±10.85 9 (30.0)

Metabolic syndrome MS + Obese (n=76) 19.58±10.69 0.336 39 (51.3) 0.270

with obesity interaction MS – obese (n=11) 23.88±7.83 5 (45.5)

– MS+obese (n=18) 22.82±11.38 5 (27.8)

– MS–obese (n=12) 23.58±10.48 4 (33.3)

Number of component One (n=12) 26.98±7.69 0.271 1 (8.3) 0.057

of metabolic syndrome Two (n=17) 19.58±11.66 8  (47.1)

Three (n=29) 20.64±11.73 13 (44.8)

Four (n=42) 19.46±9.80 24 (57.1)

Five (n=17) 21.91±10.56 7 (41.2)

Within parentheses are percentages over row total

†Independent-samples t test or one-way ANOVA test was done

*Pearson’s chi-square test/Fisher’s exact test was done as appropriate
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Discussion:

This cross-sectional study included 117 newly detected
and untreated nonpregnant adults with prediabetes.
Among them 53 (45.3%) had VDD and 87 (74.4%) had
MS. Dutta et al.2013 also found a similar percentages
of VDD (43.3%) in patients with predabetes11. However,
we found a higher prevalence of MS among adults with
prediabetes than other studies. This is most likely the
lower cut-off value we used to define WC (Asian) that
is lower than those studies12,13.

Patients with VDD had higher level of TG than patients
without VDD. There were no other significant
correlations and predictive associations between
vitamin D with MS. Similar findings were also found
by a study conducted among prediabetic patients of
West Bengal, India11. While Tian et al. 2019 found
significant associations of vitamin D with all the
components of MS in participants with prediabetes,
Kwon and Lim, 2016 found association only with HDL-
C12,13. We did not find association of vitamin D with
MS. This is similar to the observation of Kwon and
Lim in Korean population and Wieder-Huszla et al.
2019 in women of Poland12,14. Vitamin D was not found
as an independent predictor of fasting lipids in a British
Bangladeshi adults15. Therefore, the associations of
vitamin D with MS and its components in patients
with prediabetes are not consistent. Even the
association of vitamin D with the mediator of
prediabetes and MS i.e. insulin resistance was also
not observed in a previous study among Bangladeshi
adults with prediabetes16. Although the association
between vitamin D with MS was found in cross-
sectional studies, it was not found in longitudinal
studies17. Furthermore, vitamin D supplementation
did not improve insulin sensitivity and metabolic
parameters in patients with MS18. These study findings
indicate that the role of vitamin D in mediating the
components of MS is minimal. However, our study
sample size was small and it was a cross-sectional
study. Further longitudinal study can be done with
larger sample size to find out the actual relationship
between vitamin D with MS in patients with
prediabetes.

Conclusions:

VDD and MS are common in Bangladeshi adults with
prediabetes. Hypertriglyceridemia is associated with
VDD but it is not an independent predictor of vitamin
D level or VDD. Vitamin D has no other associations
with MS and its components in adults with Prediabetes.
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Introduction:

Heart failure is a global escalating public health issue.
Its prevalence increases with age and with other
comorbidities like Hypertension, Diabetes mellitus,
Obesity, Chronic lung diseases etc. MI, stroke, limb
ischaemia have traditionally been considered as long-
term complications of DM, but now-a-days heart failure
has been recognized as one of the earliest, most
common, and most serious cardiovascular disorders
in patients with DM. Following its onset, diabetic
patients experience marked deterioration, frequent
hospitalization and ultimately, death.1 In the recent

past, the therapeutic agents which were used to treat

DM, were either ineffective (e.g. DPP-4 inhibitors) or

harmful (e.g. Thiazolidinediones) in treating heart
failure, and therefore, there was a dire need for an
effective and safe therapeutic option for diabetic
patients with heart failure.2

SGLT-2 inhibitor is one of the novel therapeutic
strategy used to treat T2DM. To maintain glucose
homeostasis in human body, Kidneys regulate

gluconeogenesis, glucose uptake from circulation, and

glucose reabsorption from urine filtered in the renal

glomeruli. There are two types of SGLT: SGLT2 which
is responsible for more than 90% of glucose absorption
and SGLT1 which is responsible for the rest. In T2DM,
SGLT2 inhibitor reduces the renal threshold of glucose
excretion by almost 55% and thus lowers HbA1c by
up to 1.0 in addition to lowering body weight. The
mechanism is quite unique in this sense that it does
not involve with insulin or incretin pathways.
Currently, Empagliflozin, Canagliflozin and
Dapagliflozin are approved to treat T2DM.3

In 2015, Zinman et al. tried to evaluate the effect of

Emplagliflozin, on cardiovascular mortality and

morbidity in patients with T2DM. A total of 7020

patients were treated randomly with 10 or 25mg of

Emplagliflozin or Placebo once daily. Those who had

emplagliflozin showed significantly lower death from

cardiovascular disease, hospitalization from heart

failure and death from any cause; although there were

higher incidence of genital infection. This trial
supported long term use of this drug for patients with
T2DM and heart failure.4

The CANVAS Program in 2017 incorporated data from
two trials involving a total of 10,142 participants with
T2DM and high CVD risk. Participants were randomly
designated to receive canagliflozin or placebo and were
followed for a mean of 188.2 weeks. The primary
outcome was death from CVD, nonfatal MI, or nonfatal
stroke. In those two trials patients receiving
Canagliflozin had lower risk of CVD in addition to
possible benefit of progression of albuminuria and
reduction in eGFR but with a greater risk of
amputation.5

Declare: TIMI58 trial was a randomized, double-blind,
multinational, placebo-controlled, phase 3 trial of
dapagliflozin in patients with type 2 diabetes and
established atherosclerotic cardiovascular disease or
multiple risk factors for atherosclerotic cardiovascular
disease. Patients with T2DM who had or were at risk
for atherosclerotic CVD were randomly allocated to
receive either dapagliflozin or placebo. The primary
efficacy outcomes were Major Adverse Cardiovascular
Events (MACE), defined as cardiovascular death, MI
or ischaemic stroke and death or hospitalization for
heart failure.At the end of evaluating 17,160 patients
who were followed for a median of 4.2 years, the trial
showed: in patients with T2DM who had or were at
risk for atherosclerotic CVD, treating with dapagliflozin
did not result in a higher or lower rate of MACE than
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placebo but did result in a lower rate of cardiovascular
death or hospitalization for heart failure.6

All these clinical trials involving patients with T2DM
showed reduced risk of hospitalization, but most
participants did not have a heart failure at baseline.
Therefore, SGLT-2 inhibitors role in reducing the risk
of heart failure was reflected and more data were
needed to see the effects of SGLT-2 inhibitors in
patients with established heart failure and reduced
EF. DAPA-HF trial (funded by AstraZeneca) was
designed contemplating this need and randomly
assigned 4744 patients with NYHA class II, III, or IV
heart failure and an EF of 40% or less to receive either
dapagliflozin (10 mg once daily) or placebo, in addition
to recommended therapy. A composite of worsening
heart failure (hospitalization or an urgent visit resulting
in intravenous therapy for heart failure) or
cardiovascular death was the primary outcome.Among
patients with heart failure and a reduced ejection
fraction, the risk of worsening heart failure or death
from cardiovascular causes was lower among those
who received dapagliflozin than among those who
received placebo, regardless of the presence or absence
of diabetes.  Dapagliflozin was as effective in the 55%
of patients without type 2 diabetes as in those with
diabetes. This provides support for earlier suggestions
that treatment with SGLT-2 inhibitors has beneficial
actions other than glucose lowering. Thus, these
findings potentially extend the therapeutic role of
dapagliflozin beyond patients with diabetes.7

Considering all these trials, NICE (National Institute
for Health and Care Excellence) recommends
Dapagliflozin as a treatment option for symptomatic
chronic heart failure and reduced EF in adults, only if
is used as add on to optimized standard care with ACE
inhibitors or ARB, with beta blocker and if tolerated
MRA (Mineralocorticoid Receptor Antagonist) or
Sacubitril- Valsartan with beta blocker and if tolerated
MRA. NICE also recommends for it to be started by a
heart failure specialist and monitored by appropriate
healthcare professionals.8

SGLT-2 inhibitor isa promising new drug to treat heart
failure, at the very least. Its mechanism to help patients
with heart failure are still poorly understood and when
it will be understood, it will open doors for inventing
new medications for heart failure. For resource poor
countries like Bangladesh where nonpharmacological
interventions for heart failure are often not feasible,
this medication can overall reduce the hospitalization
and overall cardiovascular morbidity and mortality in
patients with heart failure.
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Mr H R, 71 years, diabetic, hypertensive patient was
diagnosed as Covid 19 on late of March 2021 and
was admitted in a tertiary care hospital with hypoxia.
He was on High flow nasal canula (HFNC) from 6/4/
21 to 8/5/21. From 9.5.21 he is on Nasal canula
and not requiring more than 1L/m.He got Inj
Dexamethasone for last one month and it has been
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switched to Oradexon 1g day and tapering gradually.
His Diabetes was uncontrolled all through the
treatment course. Now for last one week he developed
new onset mucus discharge from nose with stuffiness
followed by frank epistaxis. His nasal cavity is shown
in Fig 1 and a 3D reconstruction CT scan of face is
shown in Fig 2.

Fig.-1: Nasal cavity on rt side revealed blackish lesion and exudative pus with necrotic tissue in sinuses

Fig.-2: 3D reconstruction of face showed the sinus involvement of extensive area of involvement
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Necrotizing cellulitis changes were noted in facial
muscles and premaxillary fat in addition to findings
seen in nasal cavity1 (Fig 1).CT scan showed polypoidal
mucosal thickening and hyperdense foci within Rt
maxillary, ethmoid, and sphenoid sinuses and sinus
wall erosions2. Imaging helps in diagnosis of Rhino
Orbito Cerebral Mucormycosis(ROCM) to evaluate the
extent of disease plays a crucial role in early diagnosis
and timely intervention. In recent pandemic situation
of COVID-19 which is now creating havoc in India,
many cases of such incidence were found where CT
scan demonstrates nodular mucosal thickening with
absence of fluid levels and hyperdense content leading
to erosions of bony sinus walls3.Nasal discharge wet
preparation with 10% KOH revealed non septate
branching irregular broad hyphae consistent with
mucormycosis.
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