




Editorial

The emergence of a novel human coronavirus, SARS-
CoV-2, causing severe respiratory tract infections in
humans, is affecting all countries of the world and has
become a global health concern. Due to the fact that the
COVID-19 pandemic does not discriminate its victims,
it is of paramount importance to construct a plan for
management of the dead for all suspected or confirmed
COVID-19 cases, including the unidentified deceased.
Different guidelines and protocols have been proposed
based on the fact that the limited information we have
acquired about this novel virus.

The Directorate of health services, Bangladesh has
improvised procedures and guidelines for
management of the dead within the existing regulations
in order to achieve a balance between medicolegal
requirements and the safety of personnel managing
the bodies of the deceased with suspected or confirmed
COVID-19 infection; at the site of death, during
transport, during postmortem procedures, storage and
preparation before and during burial or cremation as
well as environmental cleaning and disinfection,
involving various agencies in the country.

The Principles of handing the dead bodies should be
comprised of:

• Ensuring safety and wellbeing of those involved
in managing and handling the dead from COVID-
19.

• Ensuring the proper and dignified management
of all COVID-19 fatalities with respect for their
families and communities.

• Ensuring the reliable documentation, identifi-
cation and traceability of COVID-19 fatalities to
prevent them from being missing persons.

• Ensuring the management of COVID-19 fatalities
does not impede medico legal investigation where
required by the authorities(e.g. suspicious deaths,
deaths in custody)

Standard Precautions for Health Care Worker while
handling dead bodies like hand hygiene, use of
personal protective equipment (e.g. water resistant
apron, gloves, masks, eyewear), safe handling of
sharp instruments, disinfecting bag housing dead
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Deaths due to COVID-19: different aspects of
handling and disposal of the bodies

body; instruments and devices used on patient,

disinfecting linen etc. Clean and disinfect

environmental surfaces etc. should be practiced
rigorously. All the staffs assigned to handle dead
bodies in isolation area, mortuary, ambulance and
those who works in burial ground/ crematorium
should be trained in infection prevention control
practices. Mortuary staff handling COVID dead body
should observe standard precautions. The dead
bodies should be stored in cold chambers maintained
at approximately 4°C.  Mortuary must be kept clean.
Environmental surfaces, instruments and transport
trolleys should be properly disinfected with 1%
Hypochlorite solution.

During removal of body from isolation room or area,
followings need to be ensured:

• Health worker attending dead body should
perform hand hygiene; ensure proper use of PPE
(water resistant apron, goggles, N95 mask,
gloves).

• All tubes, drains and catheters on dead body
should be removed.

• Any puncture holes or wounds (resulting from
removal of catheter, drains, tubes, or otherwise)
should be disinfected with 1% hypochlorite and
dressed with impermeable material.

• Apply caution while handling sharps such as
intravenous catheters and other sharp devices.
They should be disposed into a sharps container.

• Plug oral, nasal orifices of dead body to prevent
leakage of body fluids.

• If family of patient wishes to view body at time of
removal from isolation room or area, they may
be allowed to do so with application of standard
precautions.

• Place dead body in leak-proof plastic body bag.
Exterior of body bag can be decontaminated with
1% hypochlorite. Body bag can be wrapped with
mortuary sheet or sheet provided by the family
members.
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• Body will be either handed over to relatives or
taken to mortuary.

• All used/ soiled linen should be handled with
standard precautions, put in bio-hazard bag and
outer surface of bag disinfected with hypochlorite
solution.

• Used equipment should be autoclaved or
decontaminated with disinfectant solutions in
accordance with established infection prevention
control practices.

• All medical waste must be handled and disposed
of in accordance with Biomedical waste
management rules.

• Health staff who handled body will remove
personal protective equipment and will perform
hand hygiene.

• Provide counseling to family members and
respect their sentiments.

During transportation, the bodies are to be secured in
body bag, exterior of which is decontaminated poses
no additional risk to staff transporting dead body.
Personnel handling body may follow standard
precautions (surgical mask, gloves). The vehicle used
for transfer the bodies need to be decontaminated
with 1% Sodium Hypochlorite.

The burial Ground/ crematorium staff should be
sensitized that COVID-19 does not pose additional risk.
But the staffs should practice standard precautions of
hand hygiene, use of masks and gloves. Viewing of dead
body by unzipping face end of body bag (by the staff
using standard precautions) may be allowed, for
relatives to see body for one last time. Bathing, hugging
etc. of dead body should not be allowed. Large gathering
at burial ground/crematorium should be avoided as a
social distancing measure as it is possible that close
family contacts may be asymptomatic and/or shedding
virus. After removing body, chamber door, handles and
floor should be cleaned with sodium hypochlorite 1%
solution. And embalming of dead body should not be
encouraged.

Autopsies on COVID-19 related deaths should be
avoided; unless absolutely necessary. If autopsy is
required  be performed for special reasons, infection
prevention control practices should be adopted, like:

• Team should be well trained in infection
prevention control practices.

• Number of forensic experts and support staff in
autopsy room should be limited.

• Team should use full complement of PPE
(coveralls, head cover, shoe cover, N 95 mask,
goggles, face shield etc.).

• Round ended scissors should be used

• PM40 or any heavy duty blades with blunted
points to be used to reduce prick injuries

• Only one body cavity should  be dissected at a
time

• Unfixed organs must be held firm on table and
sliced with a sponge – care should be taken to
protect hand

• Negative pressure to be maintained in mortuary.
An oscillator saw with suction extraction of bone
aerosol into a removable chamber should be used
for sawing skull, otherwise a hand saw with a
chain-mail glove may be used

• Needles should not be re-sheathed after fluid
sampling – needles and syringes should be
placed in a sharps bucket.

• Reduce aerosol generation during autopsy using
appropriate techniques especially while
handling lung tissue.

• After procedure, body should be disinfected with
1% Sodium Hypochlorite and placed in a body
bag, exterior will again be decontaminated with
1% Sodium Hypochlorite solution.

• Body thereafter can be handed over to relatives.

• Autopsy table to be disinfected as per standard

protocol.

Forensic disciplines contributes equally in the combat
of COVID-19, integrating law and medicine and working
closely with police, funeral directors and other related
authorities in managing the dead. Issues with storage
and decomposition, shortages of staff and appropriately
equipped mortuaries and other crippled resources, can
cause bodies to accumulate if they are not managed in a
timely manner. Improvised procedures and guidelines
for the management of large numbers of decedents have
to be put in place to handle the increased volume of
bodies. There is a need to integrate sufficient legal
complexities into the social context as well as the
consideration of the safety of personnel managing the
dead during this unprecedented time. It is imperative to
plan and take every necessary step during this pandemic
for the management of the dead in the country as a basic
human right.

MuMC Journal 2021; 4(1): 1-2

Dr. Eleza Ali

MBBS, DFM, MCPS

Assistant Professor and Head Department of Forensic

Medicine Mugda Medical College, Dhaka.



Original Article

3

1. Dr. Syeda Ireen Parveen, Associate Professor (Radiology &
Imaging), Mugda Medical College, Dhaka. E-mail-
ireenparveen10@gmail.com

2. Dr. Sheikh Anika Tasnim, Medical Officer (OSD- DGHS),
Mohakhali, Dhaka.

3. Dr. Sabina Yiasmin, Assistant Professor (Radiology &
Imaging), Mugda Medical College, Dhaka

4. Dr. Dosth Mohammad Lutfur Rahman, Assistant
Professor (Radiology & Imaging), Mugda Medical College,
Dhaka

5. Dr. Farhana Akter, Junior Consultant, 500 Beded Mugda
General Hospital, Dhaka.

Correspondence:  Dr. Syeda Ireen Parveen, Associate Professor
(Radiology & Imaging), Mugda Medical College, Dhaka.
E-mail-ireenparveen10@gmail.com

Radiological Findings in Patients of COVID -19
Positive Cases those Who were Admitted in Mugda
Medical College Hospital, Dhaka
Parveen SI1, Tasnim SA2, Yiasmin S3, Rahman DML4, Akter F4

ABSTRACT

Patients with COVID-19 positive cases were admitted in Mugda Medical College Hospital,

Dhaka from 20th April 2020. The patients were confirmed by RT- PCR test. Chest X-ray of the

patients were done to assess the severity of the disease. In this study all positive cases were

tested by x-ray of chest from 1st week of May 2020 to 9thJune 2020. Among 126 cases male

were 76(60.3%) and female were 50(39.7%), that means male are affected in larger number

than female. The age ranges from 11 years-78 years. The peak age group were between 61-70

years and the next two age group were between 31-40 years & 51-60 years. Among them

79.37% patient have abnormal chest radiograph.  According to age group distribution the

abnormal chest radiograph found in 25% cases in 0- 20 years age group, 35.29% in 21-30

years age group, 64% in 31-40 years age group, 90.91% in 41-50 years age group, 96% in

51-60 years age group and 100% abnormal chest found in 61-70 and 71-80years age group.

Higher number of abnormal chest radiograph are noted in higher age groups. Mild pleural

effusion was noted in 04% cases, 12% cases have mild cardiomegaly and 04% cases have

evidence of sternotomy. Though 20.63% chest radiograph appear normal that does not mean

out of danger but requires follow up.

Key words: COVID-19, RT- PCR test, SARS-CoV-2, HRCT scan.
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INTRODUCTION

COVID-19 (coronavirus disease 2019) is an infectious

disease caused by severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2). The first cases were seen

in Wuhan, China, in late December 2019 before

spreading globally. The current outbreak was

officially recognized as a Pandemic by the World

health organization (WHO) on 11th March 2020.

Definitive diagnosis of COVID -19 requires a positive

RT- PCR test. Current best practice advises that CT

chest is not used to diagnose COVID -19, but may be

helpful in assessing for complications.  The non-

specific imaging findings are most commonly

atypical or organizing pneumonia, often with a

bilateral, peripheral, and basal predominant

distribution. No effective treatment or vaccine exists

currently.1 Mugda Medical College Hospital, Dhaka

was selected as a dedicated COVID hospital in the

outbreak of COVID-19 infection in Bangladesh. In our

country the disease was mainly transmitted by the

immigrant workers or people travelling in COVID -

19 affected countries. The first case was diagnosed

on 8th March 2020. Mugda Medical College Hospital,

Dhaka, started its journey as COVID-19 Hospital on

20th April 2020. Patients with COVID-19 positive

cases were admitted in this hospital those who were

confirmed by next generation sequencing or RT- PCR

test. In this hospital chest X-ray of the patients were



MuMC Journal Volume 4, No. 1, January 2021

4

one of the tools of testing severity of the cases. All
positive cases with varying degree of sign & symptoms
were also tested by chest x-ray.

Human to human strong transmission of SARS- CoV-
2 occurs mainly by respiratory drop-lets, close
contacts & contacts with contaminated surface and
which enters into the body through mucous
membrane of eyes, nose & mouth.

The clinical features of the initial 41 patients
confirmed to be infected with SARS- CoV-2 includes
lower respiratory tract illness with fever, dry cough
and dyspnea 2. A manifestation similar to those two
other diseases caused by coronaviruses severe acute
respiratory syndrome (SARS) and Middle East
respiratory syndrome (MERS).3-4

We want to evaluate the deadly disease COVID-19
pneumonia by chest x-ray those who attend in the
Radiology & Imaging department of Mugda Medical
College Hospital, Dhaka.

METHOD & MATERIALS

Type of study: This is a cross sectional descriptive
study.

Study area & duration: The study is carried out in
the Radiology & Imaging department of Mugda
Medical College Hospital, Dhaka from 1st week of
May 2020 to 9thJune 2020.

Participants: The participants are confirmed COVID-
19 cases, those who are under treatment in this
hospital and all cases was confirmed by real-time
RT-PCR test done in this hospital and referred cases
from other hospitals of Dhaka.  Consent of patients
are waived due to highly contagious, life threatening
infectious character of the disease. Sample of the study
is purposive, all COVID-19 positive cases are included
without exclusion.

Study tool: - X-ray of chest.

Sample size: 126.

Funding source: There are no funding source for the
study.

Variables: Age, sex. Chest x-ray and characterization
of x-ray findings.

Acquisition of x-rays: X-ray of Chest are done at
patient’s convenient time by digital x-ray machine in
the Radiology & Imaging department of Mugda
Medical College Hospital, Dhaka and printed on
appropriate size film.

Image interpretation: X-ray images were interpreted
by Assistant professor of Radiology & Imaging having
about 18 years’ experience and one radiologist of 4
years’ experience, those who are working in
Radiology & Imaging department of Mugda Medical
College Hospital, Dhaka.

Fig.-1: Scattered irregular opacities distributed in all zones
of both lung fields

Fig.-2: Patchy & wooly opacities in all zones of both
lungs



Fig.-3: Inhomogeneous opacities in mid & lower zones of

both lungs with mild cardiomegaly

Fig.-4: Irregular opacities in peripheral sub-pleural regions

of both lungs with mild cardiomegaly.

RESULT

126 patients of confirmed COVID cases are enrolled

in this study. The patients come to Radiology &

imaging department for chest x-ray from 2nd week of

May to 9th June, 2020. The age ranges from 11years-

78years Table-I showed. Number of males were

76(60.3%) and female were 50(39.7%) shown in Table-

II. The peak age group were between 61-70 years and

the next two age group were between 31-40 years &

51-60 years. Among them 79.36% patient have

abnormal chest radiograph.  According to age

distribution abnormal chest radiograph found in 25%

in 0- 20 years age group, 35.29% in 21-30 years age

group, 64% in 31-40 years age group, 90.91% in 41-50

years age group, 96% in 51-60 years age group and

100% abnormal chest radiograph found in 61-70 and

71-80years age group as shown in Table-III. Both lung

involvement was noted in 69% of abnormal chest

radiograph. Lung opacities are patchy, wooly,

irregular, linear–branching and inhomogeneous type,

distribution of opacities was predominantly in mid

& lower zones, some had discrete type opacities

distributed at lung periphery and in sub-pleural

regions. Single lung involvement was noted in 31%

cases, among them majority was in left lung (28 out of

31). Mild pleural effusion was noted in 04% cases,

12% cases have mild cardiomegaly and 04% cases

have evidence of sternotomy. 20.64% chest radiograph

appear normal which is shown in Table-IV, among

them majority were female and are in lower age group

(17 out of 26) which requires further evaluation. The

most common patterns were discrete irregular

opacities of peripheral distribution and have a

predilection in mid & lower zones with some clear

apical regions.

Table I: Age distribution

Age Range No. of Population

0-20 04

21-30 17

31-40 25

41-50 22

51-60 25

61-70 28

71-80 05
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Fig.-5 : Sex distribution in pie chart

Fig.-6 : Graphical representation of Abnormal CXR
percentage with age group

Table II : Pulmonary findings on chest X-ray

Involvement of lung Number of Percentage

patients of patient

Both lung parenchyma 69 54.76

Single lung parenchyma 31 24.60

No lung involvement 26 20.64

that are broadly distributed in human and other

mammals5. Although four of this corona viruses cause

only mild respiratory symptoms similar to the

common cold, epidemics caused by two Corona

Viruses SARS-CoV in 2002 and MERS-CoV in 2012,

involve more than 8000 patients and 1000 patients

respectively6-7 with high mortality rate (10% for SARS-

CoV and 37% for MERS-CoV).

Most of the initial cases of corona virus disease

2019(COVID-19), the disease caused by SARS-CoV-2,

were epidemiologically linked to exposure to Wuhan’s

Huanan seafood market, where wild animals are

traded.2-3

SARS- CoV-2 has been shown to infect human

respiratory epithelial cells through an interaction

between the viral S protein and the angiotensin

converting enzyme 2 receptor on human cells, thus,

SARS- CoV-2 possesses a strong capability to infect

human.8   This study shows 79.36% patient have

abnormal chest radiograph. There was male pre-

ponderance. Lung opacities are noted predominantly

in mid & lower zones with some have sub-pleural &

peripheral in distribution.

CONFLICT OF INTEREST

There is no conflict of interest only the information

produced may help the physicians in management

of COVID-19 cases.

CONCLUSION

Chest radiograph of COVID-19 cases have

information about approximate involvement of lung

parenchyma, areas of distribution with rough

estimation of the severity. In this study majority have

bilateral lung parenchymal involvement having

peripheral and basal distribution with male

preponderance.
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DISCUSSION

The novel corona virus SARS- CoV-2 is the seventh

member of the coronavirus family known to infect

humans. It is enveloped RNA virus. The mortality

rate of COVID-19 so far lower than that of SARS or

MERS corona virus disease; however, SARS-CoV-2 is

highly infectious and could be a significant health

threat. The Coronaviridae family of viruses includes

previously known human corona viruses, which are

enveloped non segmented positive sense RNA viruses

Male
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39.7%
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Phenotypic and Molecular Detection of Extended-
spectrum Beta-lactamase among Pseudomonas
Aeruginosa Isolated from Burn Wound Swab
Sultana S1, Akter R2, Naher H3, Ali MA4, Rahaman MA5, Jannat T6, Uddin N7, Muhmmod S8

ABSTRACT

Pseudomonas aeruginosa is a Gram negative  bacteria causing severe nosocomial infections

which are difficult to treat because of resistance to many antimicrobials. Extended spectrum
beta lactamase (ESBL) is one of the causes of resistance among Pseudomonas aeruginosa.
The study was undertaken to determine ESBL producing Pseudomonas aeruginosa by
phenotypic method and to detect bla OXA-10 ESBL gene by molecular method isolated from
burn wound swab. A cross sectional observational study was conducted from January, 2016
to December, 2016 among the patients of Burn unit of Mitford Hospital and Dhaka Medical
College Hospital. Total 174 burn wound infection cases were taken purposively. Pseudomonas
aeruginosa were isolated and subjected to antimicrobial susceptibility test by Kirby-Bauer
modified disc diffusion technique. ESBL production was detected by CLSI phenotypic
confirmatory disc diffusion test (PCDDT) and bla OXA-10 ESBL gene was identified by
conventional PCR among the phenotypically ESBL producing Pseudomonas aeruginosa.
Culture of 174 burn wound swab yielded 149 (85.63%) growths. Among 149 growths, 142
(95.3%) were Gram negative bacteria. The most frequent isolates of Gram negative bacteria
were found to be Pseudomonas aeruginosa 75 (52.82%). Phenotypic method detected 40
(53.33%) ESBL producing Pseudomonas aeruginosa by CLSI phenotypic confirmatory
disc diffusion test and out of them conventional PCR detected 35 (87.5%) positive strains for
bla OXA-10 ESBL gene. Phenotypically positive ESBL producing Pseudomonas aeruginosa
showed 100% sensitivity to polymyxin  followed by colistin 95%, imipenem 75%, meropenem
57.5%, piperacillin-tazobactam 32.5%, amikacin 12.5%, cefepime 10% and ciprofloxacin 5%.
The result of our study suggest that ESBL producing Pseudomonas aeruginosa isolates
are alarming in our country and it is essential to find out these resistant strains for effective

treatment purpose as well as for control of infection.

Key words: Pseudomonas aeruginosa, ESBL, PCDDT, bla OXA-10 gene.
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INTRODUCTION

Microbial infection  is a major cause of morbidity and

mortality in hospitalized burn patients.

Microorganisms may be originated from patient’s own

normal flora or may be transferred to the patient’s
skin surface via contact with contaminated external
environmental surfaces, water, fomites, air and the

hands of health care workers1, 2. About 45% of

mortality in burn patients is due to infections3.

Pseudomonas aeruginosa is the most important,

resistant and dangerous organism that causes

infection in burn patients4. Infection with P. aeruginosa

in burn patients results in higher mortality rate,

antibiotic costs and hospital stay5, 6. It is difficult to

treat because of development of resistance to many

antimicrobials. The resistance to many antimicrobials
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is due to low outer membrane permeability, multidrug

efflux pumps, production of inducible AmpC

chromosomal â-lactamase, production of various

plasmid-mediated â-lactamase enzymes like

extended-spectrum â-lactamases (ESBL), metallo â-

lactamases (MBL)7, 8.

ESBLs are plasmid mediated enzymes that mediate

acquired resistance to extended-spectrum (third

generation) cephalosporins and monobactams but do

not affect cephamycins or carbapenems9. Various

Ambler’s class A ESBLs such as TEM-, SHV-, PER-,

VEB-   type and class D ESBL such as OXA- type

ESBL have been found in Pseudomonas aeruginosa.

Oxacillinase (OXA) ESBLs are belonging to the

molecular class D of Ambler’s scheme and 2d of

functional group under Bush-Jacoby-Medeiros

classification scheme10, 11. Oxacillinase is named

because of having oxacillin hydrolysing abilities, with

hydrolysis rates for cloxacillin and oxacillin being

greater than 50% that for benzylpenicillin and

predominantly found in Pseudomonas aeruginosa12.

Most OXA-type ESBLs derived from OXA-10 (OXA-

11, OXA-14, OXA-16 and OXA-17) or OXA-13 (OXA-

19 and OXA-28) or to lesser extent from OXA-2 (OXA-

15 and OXA-32)12, 13, 14.

Different phenotypic methods and molecular

methods have been suggested for detection of ESBL.

Phenotypic methods are double disc synergy test

(DDST), CLSI phenotypic confirmatory disc diffusion

test (PCDDT), Three dimentional test, E-test ESBL

strips, VITEK system. National Committee for Clinical

Laboratory Standards (NCCLS) guideline stated that

PCDDT is effective method for detection of ESBL15.

ESBL can be detected also by molecular method by

identification of different ESBL genes. OXA-type ESBL

genes are common in Pseudomonas aeruginosa and

most OXA-type ESBLs are the derivatives of OXA-10.

The present study was conducted with the aim to

isolate Pseudomonas aeruginosa from burn wound

swab with phenotypic detection of ESBL production

by CLSI phenotypic confirmatory disc diffusion test

and alongside genotypic detection of bla OXA-10

ESBL gene by conventional polymerase chain reaction

(PCR).

MATERIALS AND METHODS

Sample size:

This cross sectional observational study was carried

out over 1 year from January, 2016 to December, 2016.

Ethical clearance was taken from Ethical Review

Committee of Sir Salimullah Medical College and

Mitford Hospital. Total 174 burn wound infection

cases attending the Burn unit of Dhaka Medical

College Hospital and Mitford Hospital were taken

for the study irrespective of age, sex and antibiotic

use. Out of 174 samples, 150 were collected from

Dhaka Medical College Hospital and 24 were collected

from Mitford Hospital.

Sample collection:

Wound swab samples were collected by sterile cotton

tipped swab moistened with sterile saline. During

collection, the swab was taken by zigzag pattern by

rotating the swab stick across the wound without

touching the surrounding wound edge or skin. The

specimens were immediately kept in a sterile test tube,

capped properly and labelled. Then swabs were

transferred to microbiology lab without any delay.

Laboratory works were done in the Microbiology

department of Sir Salimullah Medical College, Dhaka.

Agarose gel electrophoresis was performed in the

Microbiology  department of Bangabandhu Sheikh

Mujib Medical University (BSMMU), Dhaka for

visualization of amplified DNA product.

Isolation and identification of Pseudomonas aeruginosa:

All wound swabs were inoculated onto Blood agar

media and MacConkey agar media and were

incubated aerobically at 37°C for 18-24 hours. Pale

colonies on MacConkey agar media; Gram-negative

bacilli on Gram staining;  pink-red slope and butt

without production of gas and H2S on Kligler iron

agar (KIA) media; motile, negative for both urease and

indole on Motility indole urea (MIU) agar media;

positive for both citrate and oxidase test were

primarily identified as Pseudomonas spp16. Suspected

Pseudomonas spp. were subcultured on Cetrimide agar

media and incubated at 37°C for 18-24 hours for

confirmation of Pseudomonas aeruginosa. Cetrimide

agar is a selective media for Pseudomonas aeruginosa17.

Antimicrobial susceptibility test:

Antimicrobial susceptibility test was done on Mueller-

Hinton agar (MHA) plate by Kirby-Bauer modified

disc diffusion technique according to the CLSI

guidelines, 201518. The antibiotics tested were

Amikacin (30µg), Imipenem (10µg), Meropenem

(10µg),  Ceftazidime (30µg), Cefepime (30µg),

Ciprofloxacin (5µg), Piperacillin-tazobactam (100/

10µg), Aztreonam (30µg), Colistin (10µg) and

9
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Polymyxin B (300 units) from Oxoid Ltd, UK.

Pseudomonas aeruginosa ATCC 27853 was used as

negative control.

Phenotypic detection of ESBL by CLSI phenotypic

confirmatory disc diffusion test:

ESBL production was evaluated phenotypically by

CLSI phenotypic confirmatory disc diffusion test

(PCDDT) according to the CLSI guidelines, 201518.

0.5 McFarland standard of each isolates was spread

on MHA plate. Then Ceftazidime (30 µg) and

ceftazidime / clavulanic acid (30/10 µg), cefotaxime

(30 µg) and cefotaxime / clavulanic acid (30/10 µg)

(Himedia Ltd, Mumbai, India) were placed at a

distance of 30 mm apart from center to center and

then incubated overnight at 37°C. A ³5 mm increase

in zone diameter for either antimicrobial agent

combined with clavulanic acid versus the zone

diameter of the agent alone inferred the presence of

ESBL production (Figure-1).

pellets were transferred into a microcentrifuge tube

for DNA extraction. DNA was extracted from bacterial

pellets by boiling method19. Extracted DNA was used

for amplification of DNA with the help of specific

primer by PCR for detection of bla OXA-10 ESBL gene.

Primer sequence for bla OXA-10 ESBL gene20:

Primer name Sequence (5’ to 3’) Product size

OXA-10 F 5’- ATTATCGGCCTAGAAACTGG -3’  170 bp

OXA-10 R  5’- CTTACTTCGCCAACTTCTCTG -3’ 170 bp

DNA amplification:

PCR was carried out in reaction volume of 25µl in a
PCR tube containing 12.5 µl commercially prepared
master mix consist of dNTP, taq polymerase, MgCl2,
PCR buffer and loaded dye; 1 µl forward primer; 1 µl
reverse primer; 5 µl extracted DNA and 5.5 µl Nuclease
free water (Promega, U.S.A). Amplification for bla
OXA-10 gene was performed in a PCR thermal cycler
according to the following thermal and cycling
condition: pre-denaturation at 94°C for 4 minutes;
followed by 35 amplification cycles of 94°C for 1
minute, 55°C for 1 minute and 72°C for 1.5 minutes;
with a final extension step of 72°C for 5 minutes20.

Visualization and interpretation of results:

The PCR product for bla OXA-10 ESBL gene was
analyzed after electrophoresis in 1.5% agarose gel.
The agarose gel was observed under UV trans-
illuminator for identification of  DNA  band according
to its  molecular size by comparing with 100 bp
molecular weight marker loaded in a separate lane.
Sample showing the presence of corresponding 170
bp DNA band was considered positive for presence
of bla OXA-10 ESBL gene (Figure-2)

Figure-1:  CLSI phenotypic confirmatory disc diffusion
test  shows ESBL  production  as  evidenced by ³5mm
increase  zone  diameter  of  ceftazidime / clavulanic acid
(CAC) and cefotaxime / clavulanic acid (CEC) as compared
with   the  zone  diameter  of Ceftazidime (CAZ) and
cefotaxime (CTX) alone.

Molecular detection of bla OXA-10 ESBL gene by

conventional PCR:

DNA extraction:

Few isolated bacterial colonies were taken from MHA

plate, inoculated into a test tube containing Tryptone

soy broth and incubated at 37°C for 24 hours. Then it

was centrifuged. Supernatant was removed and

Figure-2 : Amplification of 170 bp of bla OXA-10 ESBL
gene of Pseudomonas aeruginosa Here, Ladder – Lane
(L) 3; Negative control – L8; Positive control - L9;
Samples detected as positive - L1, 2, 4, 5, 6; Samples
detected as negative - L7.
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RESULTS

Culture of 174 burn wound swab yielded 149 (85.63%)

growths. Among 149 growths, 142 (95.3%) were Gram

negative bacteria and 07 (4.7%) were Gram positive

bacteria. The most frequent isolates of Gram negative

bacteria were found to be Pseudomonas aeruginosa 75

(52.82%) followed by Klebsiella spp. 24 (16.90%),

Escherichia coli 14 (9.86%), Acinetobacter spp. and

Providencia spp. 07 (4.93% of each), Proteus spp. 05

(3.52%), Enterobacter spp. 04 (2.82%), Citrobacter spp.

03 (2.11%), other Pseudomonas spp. 2 (1.41%) and

Serratia spp. 01 (0.70%) (Table-I). CLSI phenotypic

confirmatory disc diffusion test detected 40 (53.33%)

ESBL producing Pseudomonas aeruginosa (Table-II). 35

(87.5%) phenotypically positive ESBL producing

strains of Pseudomonas aeruginosa were positive for

bla OXA-10 ESBL gene detected by conventional PCR

(Table-III). Sensitivity pattern of ESBL producing

Pseudomonas aeruginosa were to Ciprofloxacin 5%,

Cefepime 10%, Amikacin 12.5%, Piperacillin-

tazobactam 32.5%, Meropenem 57.5%, Imipenem 75%,

Colistin 95% and Polymyxin B 100% (Fig.-3).

Table-I : Distribution of  Gram negative bacteria

isolated from burn wound swabs (n=142)

Isolated  bacteria No (%)

 Pseudomonas aeruginosa 75 (52.82%)

Escherichia coli 14 (9.86%)

Klebsiella spp. 24 (16.90%)

Acinetobacter spp. 07 (4.93%)

Proteus spp. 0 5 (3.52%)

Providencia spp. 07 (4.93%)

Enterobacter spp. 04 (2.82%)

Citrobacter spp. 03 (2.11%)

Serratia spp. 01 (0.70%)

Other Pseudomonas spp. 02 (1.41%)

Table-II : Result of CLSI phenotypic confirmatory
disc diffusion test for phenotypic detection of ESBL
among isolated Pseudomonas aeruginosa (n=75)

Result  CLSI phenotypic confirmatory

disc  diffusion test

Positive 40 (53.33%)

Negative 35 (46.67%)

Table-III : Result of Conventional PCR for bla OXA-

10 ESBL gene among phenotypically positive

Pseudomonas aeruginosa (n=40)

Result bla OXA-10 ESBL gene

Positive 35 (87.5%)

Negative 05 (12.5%)

Figure-3 : Antibiotic sensitivity pattern of phenotypically
detected ESBL producing Pseudomonas aeruginosa (n=40).
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DISCUSSION

The study showed that most commonly encountered

pathogen among burn patients was Pseudomonas

aeruginosa 52.82%. A similar observation was made

by Farzana (2013)21 on burn patients in Bangladesh

who reported 44.95% Pseudomonas aeruginosa.

Another study carried out by Rani et al. (2016)22 on

burn patients in India found Pseudomonas aeruginosa

as the maximum isolated pathogen and it was

72.22%.

CLSI phenotypic confirmatory disc diffusion test

(PCDDT) detected 53.33% ESBL producing

Pseudomonas aeruginosa. A study made by Farzana

(2013)21 in Bangladesh reported 43.48% ESBL

producing Pseudomonas aeruginosa detected by double

disc synergy test (DDST). Another study carried out

by Begum et al. (2013)23 in Bangladesh detected 37.8%

ESBL producing Pseudomonas aeruginosa by DDST.

Roya et al. (2014)24 reported 39.2% ESBL producing

Pseudomonas aeruginosa  detected by PCDDT in Iran.

However, detection of ESBL in AmpC producing

Gram negative bacteria is often a problem because of

high level expression of AmpC can prevent recognition

of ESBL leading to false negative result25, 26.
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PCR is the gold standard method for detection of ESBL

producers. In this study, PCR detected 87.5% bla OXA-

10 ESBL gene among 40 phenotypically positive ESBL

producing Pseudomonas aeruginosa. A similar

observation was made by Farzana et al. (2013)27 who

reported 80% bla OXA producing Pseudomonas

aeruginosa in Bangladesh. Another study by

Farshadzadeh et al. (2014)28  in Iran reported 68.75%

bla OXA-10 ESBL gene. Al-Rubaye et al. (2015)20 found

19.4% bla OXA-10 ESBL producing Pseudomonas

aeruginosa in Iraq. This variation might be due to

the fact that different regions have different

prevalence of resistance determinant genes.

Negative strains of Pseudomonas aeruginosa for bla

OXA-10 ESBL gene in our study might be due to

presence of other ESBL responsible genes that were

not studied in this study.

The study showed sensitivity pattern of ESBL

producing Pseudomonas aeruginosa were to

Ciprofloxacin 5%, Cefepime 10%, Amikacin 12.5%,

Piperacillin-tazobactam 32.5%, Meropenem 57.5%,

Imipenem 75%, Colistin 95% and Polymyxin B 100%.

A study carried by Abedin (2016)29 in Bangladesh

reported colistin sensitive Pseudomonas aeruginosa

were 91.95%. ESBL producing Pseudomonas aeruginosa

showed decreased sensitivity to many antibiotics.

The cause of resistance may be  plasmid of such strain

carries resistance genes to different antimicrobials

along with ESBL gene30. Meropenem, imipenem  are

stable against extended spectrum beta lactamase and

Amp C- beta lactamase31 and are used as last resort

antibiotics for the treatment of severe infection with

Pseudomonas aeruginosa. However, there has been

increasing reports of resistance to this life saving

antibiotics in Pseudomonas aeruginosa.  To overcome

this problem, indiscriminate use of antibiotics should

be stopped.

CONCLUSION

ESBL producing Pseudomonas aeruginosa  were found

to be frequent isolates in burn wound swab with

limited susceptibility to antimicrobials. Decreased

susceptibility to broad spectrum antibiotic such as

imipenem, meropenem is a great concern as it is the

drug of choice in the treatment of severe Pseudomonas

aeruginosa infection. PCDDT can be used in the

laboratory for detection of ESBL as it is easy and

inexpensive mehod. The study showed higher rate of

presence of bla OXA-10 ESBL gene in Pseudomonas

aeruginosa.
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Original Article

Evaluation of Proton Pump Inhibitor Use among
Indoor Patients in Internal Medicine Department in
A Tertiary Care Hospital
Rahman MM1, Khanam M2, Naher S3, Alam AFMS4, Rahaman MA5, Afrin ST6, Uddin MH7, Khatun S8,
Jahan S9, Jahan QA10

ABSTRACT

Gastrointestinal acid related diseases are very common problem in Bangladesh. Current

treatment guidelines for acid-related diseases (ARDs) recommend first-line treatment with

proton pump inhibitors (PPIs) to reduce gastric acid production. Because of their High

efficacy and easy availability irrational use and unnecessary exposure is high. Many drug
utilizations studies have reported widespread use of PPIs and that are outside the current
prescribing guidelines. The incidence of improper use of PPIs varies from 40% to 70% in
various studies.  When prescribed in such a large volume the adverse effects, drug interactions
and treatment cost increase proportionally. The objective of this study was to assess utilization
pattern of PPIs and to evaluate for its rational use. A cross-sectional descriptive study was
carried out in a tertiary care teaching hospital for a period of one year, 600 patients were
selected as per the inclusion and exclusion criteria and data were collected using standard
data entry form. US-FDA guideline, NICE guideline and BNF 74 were used as references for
the analysis of these prescriptions. In the study population, Male were found more (53.8 %)
than the female (46.2%). The mean age of the study population was 47.9±18.1 years. Anti-
ulcerants prescribed were, Proton Pump Inhibitors (PPIs) (90.8%) and H2 receptor
antagonists (9.2%). The most commonly prescribed PPI in this study was Omeprazole (79.5%)
followed by Esomeprazole (6.0%), Pantoprazole (5.0%) and Rabeprazole (0.3%). As many as,
50.8% of PPIs were given by parenteral route and the remaining 49.2% by oral route.
Approximately 10.3% of the prescribed regimens were considered to be appropriate as they

complied with the clinical guidelines. Of them, PPIs   were most   appropriately   being

prescribed with Non-Steroidal Anti-inflammatory Drugs (NSAIDS) (78.6%) followed by

Peptic ulcer disease (PUD) (14.3%), Gastritis (3.5%), Gastro-esophageal reflux disease

(GERD) (1.8%) and Non ulcer disease (NUD) (1.8%). Whereas, the inappropriate use of PPI

was revealed in 70.6% of the total prescriptions which were not accepted by the reference

guidelines. Moreover, about 19.1% of the prescriptions did not have a clear indication. In this

study it was observed that the most of the PPIs were prescribed irrationally without valid

indication. So, initiative should be taken immediately to curtail this inappropriate use of

Proton Pump Inhibitors.

Keywords: Evaluation, Proton Pump Inhibitor, acid-related diseases.
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INTRODUCTION

Acid-peptic diseases include gastro-esophageal

reflux disease, peptic ulcer (gastric and duodenal),

pathogenic hypersecretory condition (Zollinger-

Ellison syndrom) and stress-related mucosal injury.

In all these conditions, mucosal erosions or ulceration

arise when the caustic effects of aggressive factors

(acid, pepsin, bile) overwhelm the defensive factors

of the gastrointestinal mucosa (mucus and

bicarbonate secretion, prostaglandins, blood flow, and

the processes of restitution and regeneration after

cellular injury). Over 90% of peptic ulcers are caused

by infection with the bacterium Helicobacter pylori

or by use of non-steroidal anti-inflammatory drugs

(NSAIDs)¹.

There are several treatment options of acid-peptic

diseases. Two types of anti-secretory drugs which

reduce the gastric HCl are the most important of them

- A) H2 Receptor Antagonists (H2RAs) - Cimetidine,

Ranitidine, Famotidine, and Nizatidine. B) Proton

Pump Inhibitors (PPIs) - Omeprazole, Esomeprazole,

Lansoprazole, Dexlansoprazole, Rabeprazole, and

Pantoprazole2.

Since the introduction of PPI in the late 1980s, they

have demonstrated gastric acid suppression superior

to that of H2RAs. Current treatment guidelines for

acid-related diseases (ARDs) recommend first-line

treatment with a PPI to reduce gastric acid

production. In addition, the PPIs have been found to

elicit a relative lack of serious adverse effects or drug

interaction3.

Certain clinical studies stated that PPIs are safe and
well tolerated if taken correctly 4. Because of their high
efficacy and easy availability irrational use and
unnecessary exposure is high. Many drug

utilizations studies have reported widespread use of

PPIs and that are outside the current prescribing

guidelines5,6. The incidence of improper use of PPIs

varies from 40-70% in various studies7. When

prescribed in such a large volume, the adverse effects

increase proportionally8.

Initiation and the continuous use of these drugs

without correct indications will result in significant

cost to the patient also. Proton pump inhibitors (PPIs)

are a major economic burden for the healthcare system

in many countries. Concerns have been raised about

the increasing costs associated with prescription of

these drugs as they are often prescribed for minor

symptoms and without clear indications. Studies from

the US, Australia and Europe have demonstrated

overuse of PPIs in hospitalized patients and in

primary care5,9.

In keeping with the above reflection, it is the time of

reappraisal of the appropriate use of PPIs can be

useful for both general practitioner and hospital

clinician in order to reduce the dangerous

overutilization of these drugs. To evaluate the

utilization pattern of PPIs, this research was

conducted in an inpatient population of Dhaka
Medical College Hospital, those were being treated
with these drugs.

MATERIALS AND METHODS

This was a descriptive cross sectional study conducted
in the in-patient wards of the Internal Medicine
Department in Dhaka Medical College Hospital
(DMCH), Dhaka for a period of one year from July
2017 to June 2018.The study was approved by
institutional ethical review committee. The aim and
objectives of this study were explained to the patients.
Informed written consent was taken from each patient.
They were assured about the confidentiality of the
information.

For this study, 600 prescriptions have included from
the Internal Medicine Department of Dhaka Medical
College Hospital, 200 from each of the selected three
units. Consecutive sampling was done in this study
according to the inclusion and exclusion criteria.
Inclusion criteria includes - patients of either sex aged
> 18 years, patients admitted to the Internal Medicine
Ward, patients who were prescribed with anti-
ulcerants and patients who gave consent. Exclusion
criteria includes - patients of either sex aged < 18
years, patients who were not willing to give consent
and patients who were not prescribed with Anti-
ulcerants.

The study instrument is a self-designed data collection
form. The patients’ demographics, past and present
medical and medication history and other relevant data
needed for the study were collected in the form from
the treatment-sheets and from direct patient interview.
In light of the absence of clear institutional guidelines,
the US Food and Drug Administration (USFDA) list of
PPI-approved indications, the National Institute for
Health and Care Excellence (NICE) guidelines and BNF
74 were considered as references in the assessment of
PPIs prescriptions in this study. The   evaluation   of
PPI   prescribing   was classified into three principal
categories, which were “Appropriate,”
“Inappropriate” and “Unclear”.  PPI prescription was
classified as appropriate when it was done according
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to the selected guidelines and it was classified as
inappropriate if it was not done in compliance with
the guidelines. Finally, the unclear classification was
applied to PPIs prescriptions that lack clear justification
or indication.

The collected data were analyzed using SPSS
software. Descriptive statistics (mean, frequency and
percentage) were used to present the findings.

RESULTS

This study was carried out in the three in-patient
wards of the Internal Medicine Department in Dhaka
Medical College Hospital (DMCH), Dhaka. Total 675
prescriptions in indoor of the internal medicine
department were surveyed and of these 600 patients
were prescribed with anti-ulcerant. That was 88.9%
of the admitted patients in internal medicine
department of Dhaka Medical College Hospital were
prescribed with anti-ulcerant. The study population
consisted of these 600 patients, two hundred from
each of the three medicine wards. Out of this
323(53.8%) were males and 277 (46.2%) were females
and their mean age was 47.9±18.1 years (Mean ± SD).
The highest age group of the study patients was 40-
50 years (25.0%).

Anti-ulcerant prescribed with Proton Pump Inhibitors
(PPIs) were 90.8% and H2 receptor antagonists
(H2RA) were 9.2%. Of these Omeprazole was most
commonly prescribed PPI 79.5% followed by
Esomeprazole 6.0%, Pantoprazole 5.0% and
Rabiprazole 0.3%. H2RAs were Ranitidine and

Famotidine. (Table I)

Table I: Distribution of study patients prescribed with
Anti-Ulcerant

Anti-Ulcerant (n=600) Frequency Percentage

PPI 545 90.8

H2 RA 55 9.2

Total 600 100.0

PPI (n=545)

Omeprazole 477 79.5

Esomeprazole 36 6.0

Pantoprazole 30 5.0

Rabeprazole 2 0.3

Total 545 90.8

H2 RA (n-55)

Ranitidine 53 8.8

Famotidine 2 0.3

Total 55 9.1

IV route of administration of PPIs and H2RA was

found to be more which accounts for 50.8% and 72.7%

respectively. Oral route of administration was in

49.2% and 27.3% patients respectively. (Table II)

Table-II : Distribution of Route of administration of

Anti-Ulcerant

Anti- ulcerant Intravenous Oral Total

PPI 277(50.8) 268(49.2) 545(100.0)

H2RA 40(72.7) 15(27.3) 55(100.0)

*Figures within the parentheses indicate percentage

Majority of the patients were prescribed with PPIs

twice daily, 99.5% and only in 0.5% of patients

prescribed once daily. (Table III)

Table III : Distribution of Frequency of administration of

Anti-Ulcerant

Frequency of administration Frequency Percentage

Twice daily (BD) 597 99.5

Once daily (OD) 3 0.5

Total 600 100.0

Approximately 10.3% of the prescribed regimens were

considered to be appropriate as they complied with

the clinical guidelines. Whereas, about 19.1% of the

prescriptions did not have a clear indication. Moreover,

the inappropriate use of PPI was revealed in 70.6% of

the total prescriptions in which PPI prescription were

without having any proper valid indications and no

justification is available for the prescription of PPI in

these types of patients. (Figure 1)

Figure 1: Distribution of Evaluation of the prescribed PPIs.
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PPIs were most appropriately being prescribed with

NSAIDS 78.6% followed by PUD 14.3%, Gastritis

3.5%, GERD 1.8% and NUD 1.8%. (Table IV).

Table IV : Distribution of Appropriate Indication of

prescribed PPIs.

Indications of PPIs Number Percentage

NSAIDS 44 78.6

PUD 8 14.3

Gastritis 2 3.5

GERD 1 1.8

NUD 1 1.8

Total 56 100.0

PUD-Peptic Ulcer Disease, GERD-Gastro-esophageal Reflux
Disease, NUD-Non-  Ulcer Disease.

DISCUSSION

It was found that 88.8% of admitted patients were

prescribed with anti-ulcerant which was similar to

the study done in Lebanon (85.0%) by Marwan

Sheikh et al., (2012)10 in USA (71.0%) by Co QD Pham

et al., (2006)11 and in Saudi Arabia (53.0%) by Mayet

AY (2007)6.

Among all the Anti-ulcerants prescribed, PPIs were

the most common, 90.8% and H2RAs, 9.2%. In PPIs,

Omeprazole was 79.5% followed by Esomeprazole

6.0%, Pantoprazole 5.0% and Rabiprazole 0.3%. In

H2RAs, Ranitidine was 8.8% and Famotidine 0.3%.

Similar findings were in study done by Laya Vahdati

Rad et al., (2016) where PPIs were 91.3% and H2RA,

Ranitidine 8.7%. But in PPIs there were Pantoprazole

55.8%, Rabeprazole 34.05% and Omeprazole 1.45%12.

Another study conducted by Marwan Sheikh Taha et

al. in Lebanon revealed PPIs were 95.4% of which

Rabeprazole 59.2%, Omeprazole 24.6% &

Esomeprazole 11.6% and H2RA, Ranitidine was

4.6%10.

The study showed that parental form of PPIs was

prescribed more i.e. 50.8% than oral form i.e. 49.2%.

This result was in accordance with study conducted

by Saurav et al. i.e. IV (85.71%) and Oral (14.29%)13.

But study by Marwan Sheikh et al., (2012) showed

70.8% patients received Anti-ulcerant orally, while

29.2% received it intravenously10.

Majority of the Patients were prescribed Anti-ulcerant

twice daily (BD), 99.5% and only in 0.5% of patients

once daily (OD). This result was not in coherence

with study conducted by Saurav et al., i.e.  OD was

found in 60.49% patients and BD was in 31.92%

patients13.

In the absence of the national or institutional

guideline, the USFDA list of PPI-approved indications,

NICE guideline and BNF 74 were considered as

references in the assessment of PPIs prescriptions. In

this study, the percentage of appropriate use of PPIs

was approximately 10.3% of the total prescriptions.

Similar results were observed in studies done by

Mohamed Hassan Elnaem et al., (2017), 34%14; by

Nousheen et al., (2013), 42 %15, by Co QD Pham et al.,

(2006), 36%11 and by Tze et al., (2014) 45.9%16. It is

noticeable that the reported percentages of

appropriate PPI use were not exceeding 50% of the

overall number of cases in all reported findings, which

indicate the need for more effort towards optimizing

the use of PPIs in the hospital setting.

It is reported in the study that 70.6% of the inpatients

were prescribed with PPIs inappropriately, which

were not accepted by USFDA guideline, NICE

guideline and BNF 74. This irrational usage of PPIs

increases the Adverse Drug Reaction, Drug

interaction and health care cost proportionately. The

finding affirmed previous study that revealed a

higher percentage of the inappropriate prescriptions

of PPIs among hospitalized patients, 64% by Co QD

Pham et al., (2006)11 and 58% by Nousheen et al.,

(2013)15.

The major issue discovered by this study was, nearly

19.1% of all PPIs prescription were found to have no

clear indication which was due to poor

documentation. Similar findings were reported, 31.4%

in Mohamed Hassan Elnaem et al., 201714 and in

nearly 37% in Saurav et al., 201713.

From this study, it was evident that PPIs were mostly

prescribed with NSAIDs 78.6%, followed by PUD

14.3%, Gastritis 3.5%, GERD 1.8% and NUD 1.8%.

This result supported the study done by Blesson

Mathew et al, revealed PPI was most commonly

prescribed along with NSAIDs (38.60%) followed by

Polypharmacy (21.22%), APD (14.38%), GERD

(12.67%) and PUD (13.10%)17. But in the retrospective

chart review by Marsha Dangler et al., revealed that

the most common indication for PPI use was GERD

(55%), then duodenal ulcer, dyspepsia, heartburn,

gastritis, GI bleed, abdominal pain and gastric ulcer18.

17
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CONCLUSION

On the basis of the study findings, the most of PPIs

were prescribed inappropriately without having valid
indication and do not comply with the reference
guidelines- USFDA guideline, NICE guideline and
BNF-74. This unnecessary use of PPIs can increase
cost, drug interactions and adverse events. The results
of our study highlight the need for interventions,
including implementation of institutional protocol
and prescriber education.
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ABSTRACT

COVID-19 outbreak is affecting a vast population around the world since it’s’ onset in the

latter part of 2019. The infection has become a pandemic despite different preventive measures

taken by countries and organizations. Bangladesh too has been affected by the infectious

disease and this is aim to predict the psychological impact of COVID-19 pandemic on

Bangladeshi population. Psychosocial impact is described as the effect caused by environmental

and/or biological factors on individual’s social and/or psychological aspects. Affected persons

are more susceptible to develop stress and other mental problems like anxiety, depression

because of strenuous social distancing and diverse environment. It is important for the

mental health workers to stay ready for psychiatry sequel of the outbreak. Appropriate

psychological inter-ventions should be carefully planned to suite the affected and vulnerable

individuals. This online survey by Google form was carried among 1056 adult male and female

from April 2020 to June 2020 in all over the country. Data were collected by duly pretested

a semi-structured questionnaire and DASS 21. This questions were inserted into Google

form which was created through Gmail. Data were analyzed by using Statistical Package for

Social Sciences (SPSS), version 20. The study revealed that, most of the respondents (57.1%)

were residing in the age group of 21-30 years and the mean age of the respondents was 29.98

years among them 50% were male and 50% were female. About 45.7 % completed master

level of education, most (89.8%) of the respondents were Muslim, one third (31.3%) were

doctor and 74.4% were living in nuclear family. Most of the respondents (73.6%) lived in

divisional city and 33.8% of the respondents had income less than BDT 20,000 in a month and

the mean monthly income was BDT 32,529.41. It also revealed 525 (49.71%) had depression,

636 (60.22%) had anxiety and 471 (44.60%) suffered from stress. In depression, 159 (14.8%),

198 (18.4%), 75 (7%) and 93 (9.7%) of the respondents have mild, moderate, severe and

extremely severe depression respectively. In anxiety, 111 (10.3%) have mild, 258 (24%) have

moderate, 105 (9.7%) severe and 162 (15.9%) have extremely severe anxiety. For stress,

mild level of stress consists of 144 (13.4%) followed by 150 (13.9%) moderate level of stress,

108 (10.0%) severe level of stress and 69 (7.5%) extremely severe level of stress. A significant

association was found between all socio demographic variables with depression, all socio

demographic variables with anxiety except educational qualification and all socio demographic

variables with stress except age. The study findings demand an intensified effort should be

made towards creating awareness about the mental health status and solved this to improve

the quality of life.

Key words: Psychological impact, COVID 19, DASS 21, Bangladeshi population.
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INTRODUCTION

Cases of pneumonia of unknown origin were reported

to the World Health Organization (WHO) on

December 31, 2019 in Hubei province in China. A

new type of coronavirus (SARS-CoV-2) was isolated

from infected patients, characterizing the appearance
of a new pathology, later called COVID-19 1. It was
declared a Public Health Emergency of International
Concern on 30th January 2020 2. “Novel coronavirus”
was the initial term given for this brand-new virus
creating havoc on the unprepared communities. Later,
it was officially named as COVID-19 by WHO

considering many different aspects 3. The WHO on

11th March 2020 declared COVID-19 a pandemic,

emphasizing over 118,000 cases of the condition in

more than 110 countries and territories around the world,

and the worsening risk of further global spread 4.

China initiated measures to contain the epidemic with

the closure of the Wuhan Wet Market, which was

identified as the first place of COVID-19 spread on

January 1, 2020 5. The spread of the epidemic and the

confirmation of human-to-human transmissibility led

to the lockdown of the Wuhan city on January 23.

This measure resulted in travel restrictions to and

from Wuhan 6. Public places such as schools and

universities were closed and mass gatherings were

prohibited 7. There is a relative consensus on the use

of individual protection measures as these measures
have a low capacity to cause damage to health and
the economy 8. Social distancing measures for patients
with respiratory infections or symptoms show
evidence of effectiveness in controlling the spread of
respiratory disease epidemics and, therefore, should
be used as a way to reduce the spread of the epidemic.
More comprehensive social distancing measures,
such as temporary suspension of school activities,
events involving large crowds, or closing borders, are
also recommended in specific situations, despite the
lack of evidence of effectiveness 8.

Strict social distancing measures were adopted and
outside activities were extremely limited to reinforce
home quarantine. These measures were followed by

actions to reduce mobility and mass gatherings across

China, using different strategies based on the

epidemic situation in each region 7. Despite these

measures, there was an increase in cases and deaths

by COVID-19 in China, especially in Hubei province.

In early February, community transmission outside

of China was confirmed, starting a new phase of

expansion of COVID-19 that has culminated in the

current pandemic situation 9.

Patients with COVID-19 found to have fear, boredom,

loneliness, anxiety, insomnia and anger and they had

worries about quarantine and contagion of family

members and friends. They also experienced

emotional difficulties and anxiety related to

uncertainty and stigmatization. Countries,

organizations and individuals have taken many

different measures to curb this dangerous situation.

World Health Organization has instructed the public

to adhere to health measures such as staying home

when sick, covering mouth and nose with flexed

elbow or tissue when coughing or sneezing, Disposal

of used tissue immediately, washing hands often with

soap and water and cleaning touched surfaces and

objects frequently 10. Countries have taken stringent

actions such as locking down areas, imposing curfew,

travel restrictions and social distancing. Self-

quarantine and quarantine in centers is in place to

prevent further spread of the disease from an infected

personnel. Testing facilities and hospital capacity

have been promptly improved to identify and treat

affected patients. Health staff is working 24/7 to

manage patients. Many governments are expecting

an economic breakdown and unemployment within

a short period of time. If a person is economically not

stable, it is very usual that the person will go through

some mental health problems. For this reason, it is

very obvious to know the psychological impact of

lockdown due to COVID 19.

COVID-19 pandemic in Bangladesh:

The virus was confirmed to have spread

to Bangladesh in March 2020. The first three known

cases were reported on 8 March 2020 by the country’s
epidemiology institute, Institute of epidemiology,
disease control and research IEDCR 11. Infections
remained low until the end of March but saw a steep
rise in April 12. In the week ending on 11 April, new

cases in Bangladesh grew by 1,155 percent, the highest

in Asia, ahead of Indonesia, with 186 percent 13. As

of 20 September 2020, there have been a total of

3,48,916 confirmed cases in the country, with 2,56,565

recoveries and 4,939 deaths 14.

METHODS

This online survey by Google form was carried among

1056 adult male and female who knows to use social

media from April 2020 to June 2020 in all over the

country. Data were collected by duly pretested a semi-

structured questionnaire and DASS 21. DASS 21

(Depression, Anxiety and Stress Scale 21) is a

MuMC Journal Volume 4, No. 1, January 2021
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recognized tool for screening of psychological state.
This reliable instrument has 21 items in three domains.
Each domain comprises of seven items assessing three
dimensions of mental health symptoms: depression,
anxiety and stress. Respondents were required to
indicate the presence of these symptom(s) over the
past week on a four-point Likert scale scoring from 0
to 3. Then this questions were inserted into the Google
form which was created through Gmail. This Gmail

attached questionnaire, send to the person through Mail,
Messenger, WhatsApp, Imo and Viber. Then the answer
script with consent received through Mail. All the
respondents are free from any psychological state. They
have no evidence to taken any drug for depression,
anxiety and stress. Then the data were entered into the
Statistical Package for Social Sciences (SPSS) statistical

software version 20 for the analysis and presented in

the form of tables and graphs accordingly.

RESULTS

Table I: Distribution of respondents by socio-demographic characteristics (n=1056)

Variables Sub-variables Number of respondents Percentage of respondents

Age ³20 15 (1.4) 1.4
21-30 603 (57.1) 57.1
31-40 312 (29.5) 29.5
41-50 87 (8.2) 8.2
51-60 15 (1.4) 1.4
61-70 18 (1.7) 1.7
>70 06 (0.6) 0.6

Gender Male 528 (50) 50
Female 528 (50) 50

Educational qualification Primary 03 (0.3) 0.3
Secondary 81 (7.7) 7.7
Diploma 09 (0.9) 0.9
Honors 465 (44.0) 44.0
Masters 483 (45.7) 45.7
Doctorate (PhD) 15 (1.4) 1.4

Religion Islam 948 (89.8) 89.8
Hindu 96 (9.1) 9.1
Christian 03 (0.3) 0.3
Others 09 (0.9) 0.9

Occupation Student 282 (26.7) 26.7
Doctor 330 (31.3) 31.3
Private service 288 (27.3) 27.3
Government service 45 (4.3) 4.3
Housewife 45 (4.3) 4.3
Businessman 30 (2.8) 2.8
Others 36 (3.4) 3.4

Family type Nuclear family 786 (74.4) 74.4
Joint family 270 (25.6) 25.6

Area of residence Village 24 (2.3) 2.3
Upazilla 75 (7.1) 7.1
District town 180 (17.0) 17.0
Divisional city 777 (73.6) 73.6

Monthly income in BDT <20,000 357 (33.8) 33.8
20,001-40,000 258 (24.4) 24.4
40,001-60,000 153 (14.5) 14.5
60,001-80,000 99 (9.4) 9.4
80,001-1,00,000 60 (5.7) 5.7
>1,00,000 129 (12.2) 12.2
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Table I shows, most of the respondents (57.1%) were

residing in the age group of 21-30 years and the mean

age of the respondents was 29.98 years among them
50% were male and 50% were female. 45.7 %
completed master level of education and only 1.4%
completed doctorate (PhD). Most (89.8%) of the
respondents were Muslim, one third (31.3%) were
doctor, about 74.4% were living in nuclear family. Most
of the respondents (73.6%) lived in divisional city
and 33.8% of the respondents had income less than
BDT 20,000 in a month and the mean monthly income
was BDT 32,529.41.

Figure 1 shows, in depression status 531 (50.28%)
showed no evidence of depression while 525 (49.71%)
had depression. For anxiety status 420 (39.77%) of the
respondents were free from it while the rest 636
(60.22%) had anxiety. In stress status 585 (55.39%) did
not have stress while 471 (44.60%) suffered from stress.

Table II shows, in depression, among 525 (49.71%)
respondents, 159 (14.8%), 198 (18.4%), 75 (7%) and
93 (9.7%) of the respondents have mild, moderate,
severe and extremely severe depression respectively.
In anxiety, among 636 (60.22%) respondents, 111
(10.3%) have mild, 258 (24%) have moderate, 105
(9.7%) severe and 162 (15.9%) have extremely severe
anxiety. For stress, among 471 (44.60%) respondents,
mild level of stress consists of 144 (13.4%) followed
by 150 (13.9%) moderate level of stress, 108 (10.0%)

Table-II: Distribution of respondents by severity level of depression, anxiety and  stress according to DASS 21 (n= 1056)

DASS 21                         Depression                    Anxiety                                              Stress

Frequency Percentage Frequency Percentage Frequency Percentage

Mild 159 14.8 111 10.3 144 13.4

Moderate 198 18.4 258 24.0 150 13.9
Severe 75 7.0 105 9.7 108 10.0
Extremelysevere 93 9.7 162 15.9 69 7.5

Total 525 49.71% 636 60.22% 471 44.60%

Table-III: Association between socio-demographic characteristics with Depression, Anxiety and Stress (n=1056)

Variables  P Value

Depression Anxiety Stress

Age 0.001 0.001 0.095

Gender 0.014 0.001 0.001

Educational qualification 0.001 0.137 0.001

Religion 0.001 0.001 0.037

Occupation 0.001 0.001 0.001

Family type 0.001 0.001 0.001

Area of residence 0.001 0.001 0.001

Monthly income in BDT 0.001 0.001 0.001

Figure 1: Bar diagram showing distribution of respondent
by level of depression, anxiety and stress (n= 1056)
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severe level of stress and 69 (7.5%) extremely severe
level of stress.

Table III shows, in depression status, a significant
association was found between all socio demographic
variables with depression. For anxiety status, a
significant association was found between all socio
demographic variables with anxiety except
educational qualification. In stress status, a
significant association was found between all socio
demographic variables with stress except age.
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DISCUSSION

The study reveals that about 36.61% respondents

were found in the age of 21-30 years and the mean

age of the respondents was 29.98 years among them

50% were male and 50% were female. The majority of

the respondents, about 89.8% of the respondents were

Muslim and 45.7 % completed master level of

education. One third (31.3%) were doctors and most

of the respondents (73.6%) lived in divisional city.

Regarding family type, 74.4% were from nuclear

families. However, about 33.8% respondents had

monthly income <20000 BDT. In depression status

531 (50.28%) showed no evidence of depression while

525 (49.71%) had depression. For anxiety status 420

(39.77%) of the respondents were free from it while

the rest 636 (60.22%) had anxiety. In stress status 585

(55.39%) did not have stress while 471 (44.60%)

suffered from stress. This mental health status

corresponds to another study in Sri Lanka15. In

depression, among 525 (49.71%) respondents, 159
(14.8%), 198 (18.4%), 75 (7%) and 93 (9.7%) of the
respondents have mild, moderate, severe and
extremely severe depression respectively. In anxiety,
among 636 (60.22%) respondents, 111 (10.3%) have
mild, 258 (24%) have moderate, 105 (9.7%) severe and
162 (15.9%) have extremely severe anxiety. For stress,
among 471 (44.60%) respondents, mild level of stress
consists of 144 (13.4%) followed by 150 (13.9%)

moderate level of stress, 108 (10.0%) severe level of

stress and 69 (7.5%) extremely severe level of stress.

This severity status almost corresponds to another

study in China 16. Statistically no significant

association was found between age with stress and

educational qualification with anxiety.

CONCLUSION

COVID 19 has several effects on different dimensions
of mental health. The effect of COVID 19 cause stress
and can lead to anxiety, depression and other
psychological and physical illnesses and also cause
social abnormalities. The study findings revealed, the
psychological impact was higher in the age group of
21-30 years where male and female were affected
similarly. The impact was higher in doctor and Muslim
population. Most of them were living in nuclear
families and a resident of divisional city. Almost half
of the respondents were evidences of depression,
anxiety and stress. The findings of this study will help
in better understanding of mental health status among
the Bangladeshi population. Further research should
have carried out to find out the reason and
psychological interventions among them.

RECOMMENDATION

On the basis of study findings, we have some

recommendations that are, implication of

psychological care, especially among doctor

professional. Reinforce the psychologist and health

care professionals to look for mental distress.

Supervised psychological interventions considered

as an integral part in the management of COVID 19

and increasing awareness of available services for

investigations and treatment.
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Original Article

Effectiveness of Metformin-Based Dual Combination
Therapies with Sulphonylurea or DPP-4 Inhibitor in
Type-2 Diabetic Patients
Naher S1, Kabir KM2, Rahman MM3, Rahman MM4, Rahaman MA5, Afrin ST6, Islam T7, Jahan S8, Nath
MD9, Jahan QA10

ABSTRACT

The pathophysiology of Type-2 diabetes is mainly focused on insulin resistance and insulin

deficiency due to decrease in beta cell mass over time. Metformin is now established as first

line monotherapy for treatment of Type-2 diabetes. Patients having uncontrolled diabetes

with Metformin, needs to add a second drug which is yet to be established. This type of study

compared to glycemic effectiveness of Metformin based dual combination therapies with

Sulphonylurea or DPP-4 inhibitor in Type-2 diabetes patients according to baseline HbA1c.

This prospective observational study was conducted in three diabetic centers in Dhaka and
Tongi over a period of one year, in which 70 Type-2 diabetic patients were selected as per
inclusion and exclusion criteria having HbA1c >7.5% to 10%. Subjects were divided into
two groups based on the agent combined with Metformin. In group I (n= 35) Metformin
(500mg) plus Sulphonylurea (gliclazide, 80mg) bid and group II (n=35) Metformin (500mg)
plus DPP4-inhibitor (vildagliptin, 50mg) bid;  HbA1c, FBS, 2-hours ABF were measured
initially as baseline and again 12 weeks after treatment in both groups. After 12 weeks of
treatment, mean HbA1c decreased significantly from 7.8 ± 0.06% to 6.5 ±0.4% in group I
and from 7.9±1.1% to 6.4±0.5% in group II. Both group fulfilled the target of control (HbA1c
<7%), but there were no significant differences in the magnitude of HbA1c change among the
groups.  The two dual therapies using a combination of Metformin and Sulphonylurea or DPP-
4 inhibitor showed similar glycemic effectiveness in type-2 diabetic patients. So Sulphonylurea
or DPP-4 inhibitor can be used as second line drug with Metformin as add-on therapy.

Keyword: Type-2 diabetes mellitus, Glycated hemoglobin (HbA1c), fasting blood glucose

(FBG), blood glucose 2-hours after breakfast (2-hours ABF).
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INTRODUCTION

Diabetes mellitus is a metabolic disease characterized

by hyperglycemic condition resulting from defects in

insulin secretion, insulin action or both. Symptoms

of hyperglycemia include polyuria, polydipsia,

polyphagia, weight loss and blurred vision.

Complications of diabetes include retinopathy,

nephropathy and peripheral neuropathy. Patients

with diabetes have an increased risk of

atherosclerotic, cardiovascular, peripheral arterial

and cerebrovascular disease.1 About 425 million

people have diabetes in the world and prevalence

rate was 8.8% among them 82 million people were

from South East Asia. The prevalence of diabetes type-

2 is increasing both in urban and rural areas of

Bangladesh and they are in the risk of developing

diabetes  complications early.2
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Genetic factor and life style have great impact in

developing Type-2 diabetes mellitus such as obesity,

sedentary life style, physical inactivity, smoking and
alcohol consumption.3 Dietary and life style
modification are the first approach to maintain
optimum glycemic control. Oral anti-diabetic agents
are good options to control Type-2 diabetes for more
patient’s compliance and are used on the basis of
effectiveness, cost and risk of hypoglycemia, weight
gain and patient’s preference.4.  In 2012, IDF
recommends to keep HbA1c below 7% to improve life
expectancy5, 6. Initial combination therapy is
recommended when HbA1c >8%7. The benefits of
early combination therapy include reduction of
glucotoxicity to cell through early normalization of
blood glucose and to avoid diabetes related
complications7, 8.

Metformin is established as first line monotherapy
which reduced hepatic glucose production also
increasing uptake and utilization of glucose in tissues
and improves insulin sensitivity in Type-2 diabetic
patients. Metformin does not cause weight gain and
hypoglycemia. Sulphonylurea had been using as
second line drug as add on with Metformin. It lowers
blood glucose concentration by about 20% and HbA1c
by 1 to 2%: but their use entails a greater risk of
hypoglycemia and of undesired weight gain,
averaging approximately 2 kg9. They also increase
workload of pancreatic beta cells and cause beta cell
exhausted to secrete insulin. But the newer drug DPP-
4 inhibitors combination contributes to effective
glycemic control, weight neutrality and reduced
hypoglycemia4. American Diabetic Association
recommends a new guideline in which DPP-4
inhibitor is 2nd line drugs used as add on therapy
with Metformin especially for obese4. In July 2016,
ADA recommended glycated hemoglobin (HbA1c) as
an important indicator of long term glycemic control
and correlates with diabetic complications. Now it is
considered the test of choice for monitoring and
chronic management of Type-2 diabetes. This study
is designed to evaluate the therapeutic effectiveness
of newly diagnosed and Metformin failed Type-2
diabetic patients receiving combination therapy of
Metformin with Sulphonylurea or DPP-4 inhibitor.
The research is also extended to find out the
hypoglycemic events and changes in body weight of

patients developed during this period.

MATERIALS AND METHOD

This was a prospective observational study,

conducted in Endocrine outpatient department of

Dhaka Medical College Hospital, NHN (National

Healthcare Networks) Uttara, Dhaka and BIHS

(Bangladesh Institute of Health Science Hospital) in

Tongi Swastho Sheba Kendra, for a period of one year

(July 2017 to June 2018).

Total 70 Type-2 diabetic patients were enrolled in this

study according to the inclusion and exclusion

criteria. Inclusion criteria includes:

i) New patients (who have not taken any anti-
diabetic drugs) having initial HbA1c >8% to 10%
and mean HbA1c was 9.01 ± 2.35%

ii) Patietst who failed target glycemic control with
Metformin alone, having HbA1c  >7.5%, mean
HbA1c 7.78 ± 1.56%. Exclusion criteria includes
: Type-1 diabetic patients,  patients taking insulin
and HbA1c >10%. This patients were divided
into two groups: In group I (n=35) Metformin 500
mg plus Sulphonylurea (Gliclazide 80 mg) and
in group II (n= 35) Metformin 500 mg plus DPP-4
inhibitor (Vildagliptin 50 mg) as a combination
therapy twice daily for consecutive 12 weeks.

The study instrument is a self-design data collection
form. The patient’s demographics past and present
medical and medication histories also with other
relevant data needed for the study were collected in a
form, from prescription sheets and direct patient
interview. The baseline data of glycemic status HbA1c,
FBG, blood glucose 2-hours ABF were collected
initially and after 12 weeks of treatment. Later after
12 weeks any history of hypoglycemia and changes
in the body weight were recorded. All the relevant
information were collected, completed and compiled.
Collected data was analyzed by SPSS 22.0. Student t-
test and chi-square test were done. The p value d”
0.05 was considered as statistically significant at 95%
CI (confidence interval)

RESULTS

This study was done to determine and compare the
effectiveness of Sulphonylurea and DPP-4 inhibitors
as add on with Metformin as well as their
complications (hypoglycemic events, changes in body
weight). In this study it was observed that after 12
weeks of treatment mean HbA1c level significantly
reduced from 7.8 ± 0.8% to 6.5 ± 0.4% in group I and
7.9 ± 1.1% to 6.4 ± 0.5% in group II. (Table-I). On
comparison between two groups there were no
statistically significant changes of glycemic control
(Table II). Fig 1 shows 88.6% in group I and 91.4% in
group II patients achieved glycemic control of HbA1c
<7% (parameter of choice) which also shows no
significant difference of glycemic control in two study
groups. During observation period the mean FBG level
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significantly reduced from 8.66 ± 1.38 to 7.01 ± 0.79
mmol/l in group I and 8.70 ± 1.54 to 6.80 ± 0.78 mmol/
l in group II (Table I). On comparison between the
groups statistically no significant change occurred
in FBG level (Table III). Mean blood glucose 2 hours
ABF level significantly reduced from 12.16 ± 2.11 to
8.79 ± 1.17 mmol/l in group I and 11.96 ± 1.94 to 8.56
± 0.68 mmol/l in group II. (Table I) and on comparison
between two groups after 12 weeks of treatment
statistically no significant difference (Table II).

In this study, target level of HbA1c was set <7%, FBG
4.4-7.2 mmol/l and blood glucose 2 hours ABF <10
mmol/l according to American Diabetes Association
in guideline 2019. In group I, 31(88.6%) patients
achieved HbA1c target level, 26(74.2%) patients
achieved FBG target level, and 18(51.4%) patients
achieved blood glucose 2-hours ABF target level. In
group II, 32(91.4%) patients achieved HbA1c target

level, 28(80.0%) patients achieved FBG target level,
and 20(57.2%) patients achieved blood glucose 2-
hours ABF target level (Table II).

It was observed total 13(37.1%) patients developed
hypoglycemic events out of 70 patients. During the
study period, 11(31.4%) patients were in group I and
2(5.7%) patients in group II which was statistically
significant hypoglycemic change occur. It showed
more hypoglycemic events in group I who was treated
with Metformin and Sulphonylurea (Fig 2).

The study shows total 5 (7.14%) patients gained
weight after 12 weeks of treatment, 4 (11.4%) patients
in group I and 1 (2.9%) in group II. Which was
observed, more weight gain in group I patients who
took combination of Metformin and Sulphonylurea.
There were no significant changes in the mean body
weight and was increased in group I (1.17 kg) and
decreased in group II (0.86 kg) (Table IV).

Table-I : Glycemic effects of respondents during study period (0-12 weeks) in two study groups

Variables Before treatment After treatment P value

mean± SD mean± SD

HbA1c (%)

Group I (n=35) 7.8±0.8 6.5±0.4 0.008**
Group II (n=35) 7.9±1.1 6.4±0.5 0.001**

FBS (mg/dl)

Group I (n=35) 8.66±1.38 7.01±0.79 0.003**
Group II (n=35) 8.70±1.54 6.8±0.78 0.001**

2 hrs ABF (mg/dl)

Group I (n=35) 12.16±2.11 8.79±1.17 0.007**

Group II (n=35) 11.96±1.94 8.56±0.68 0.001**

**significant (P= <0.05)    P value reached from pair t-test

Table II : Comparison of glycemic effectiveness,

between two study groups after 12 weeks of treatment

Variables               Duration of treatment 0-12 weeks
Mean difference P value

HbA1c (%)
Group I (n=35) 1.3±0.4 0.155ns

Group II (n=35) 1.5±0.6
FBS (mg/dl)
Group I (n=35) 1.65±0.59 0.129ns

Group II (n=35) 1.9±0.76
2 hrs ABF (mg/dl)
Group I (n=35) 3.37±0.94 0.881ns

Group II (n=35) 3.41±1.26

ns= not significant (P= >0.05)
P value reached from unpaired t-test

Fig.1: Stack bar diagram showing the proportion of
glycemic control in two groups after 12 weeks of treatment
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DISCUSSION

This interventional hospital based study was carried

out to compare the effects on glycemic control by

combination therapy of Metformin plus Sulpho-

nylurea versus Metformin plus DPP-4 inhibitor in

Type-2 diabetes patients.

In this study it was observed that after 12 weeks of

treatment mean HbA1c level significantly reduced

from 7.8± 0.8% to 6.5 ± 0.4% in group I who were

treated with Metformin plus Sulphonylurea and 7.9

± 1.1% to 6.4 ± 0.5% in group II who were treated with

Metformin plus DPP-4 inhibitors. After 12-weeks of

treatment, on comparison between two groups,

statistically no significant difference (p = 0.155).

Similar types of study was conducted by Yung ki Lee,

et al., 2013, who compared glycemic effectiveness of
Metformin plus Sulphonylurea and Metformin plus
DPP-4 inhibitor showed significant decrease in mean

HbA1c in both groups (7.8% - 6.5% and 7.9% - 6.4%)10.
Another study done by Filozof et al., 2010, in 1007
patients was significantly decreased in HbA1c in both
groups (8.5% - 7.0%) in one group and (8.5% -7.69%)

in other group but on comparison statistically no

significant difference between two groups11.

Mean FBG level significantly reduced from 8.66 ± 1.38

to 7.01 ± 0.79 mmol/l in group I and 8.70 ± 1.54 to 6.8

± 0.78 mmol/l in group II. After 12-weeks of treatment,

on comparison statistically no significant difference.

This result is also similar to study done by Yung ki

Lee, et al., 2013, also showed that significant reduction

of FBG in both group from 9.25 to 5.75 mmol/l and

9.61 to 5.83 mmol/l respectively. But there was

statistically no significant difference between two

groups10. Mean blood glucose 2-hours ABF level

significantly reduced from 12.16 ± 2.11 to 8.79 ± 1.17
mmol/l in group I and 11.96 ± 1.94 to 8.56 ± 0.68
mmol/l in groupII. On comparison after 12-weeks of

treatment between two groups statistically no

significant difference. This result is also similar to

the study done by Yung ki Lee, et al., 2013, also

showed significant reduction of  blood glucose 2-

hours ABF in both groups from (9.25- 5.75mol/l and

9.61- 5.83mol/l) respectively. But there was

statistically no significant difference between two

groups10.

From above discussion it is clear that there is

significant reduction of blood sugar level (HbA1c,

FBS, blood sugar 2-hours ABF) in both groups but

there is no difference of glycemic effectiveness between

two groups.

Respondents experienced more hypoglycemia in

combination of Metformin plus Sulphonlurea   group

than Metformin plus DPP-4 inhibitor group (31.4%

and 5.7%) respectively. The difference is statistically

significant in Sulphonylurea group but not in DPP-4

inhibitor group, which was about similar to the study

done by Nauck et at., 2007, which shows hypoglycemic

events in 32% and 5% patients respectively12.

In this study body weight was increased in 5 patients

out of 70 (4 in group I and 1 in group II). There was a

significant change in mean body weight which was

increased in group I (1.17 kg) and decreased in group

II (0.86kg). Nauck et al., (2007) showed significant

weight gain (1.1 kg) of the patients who took

combination of Metformin and Sulphonylurea while

significant decrease of body weight (1.5 kg) in patients

taking Metformin plus DPP-4 inhibitors12.

Table III: Investigation achieved target glycemic
contrast (according to American diabetic association
guideline) during study period

Investigation Group I Group II

(n=35) (n=35)

n % n %

HbA1c (<7%) 31 88.6 32 91.4

FBG (4.4-7.2) mmol/L 26 74.2 28 80.0

Blood glucose 2hrs ABF 18 51.4 20 57.2

(<10) mmol/L
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Fig.-2: Bar diagram showing hypoglycemic events of

the patients
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CONCLUSION

On the basis of the study findings that both

combinations of drugs are similarly effective in

controlling blood sugar but individual group has

unique beneficial effect. Metformin and DPP-4

inhibitor combination showed less hypoglycemic

events and less weight gain than other combination.

So this drug may be prescribed to the patients who

are obese and prone to be hypoglycemic (elderly

people working patients who do not take their meal

properly). On the other hand, combination of

Metformin plus Sulfonylurea can be prescribed all

patients specially who are not obese. As Metformin

plus Sulfonylurea combination has more

hypoglycemic events and more weight gain. So, DPP-

4 inhibitors can be chosen as second line anti-diabetic

drug as add on with Metformin.
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Review Article

Managing Urological Issues amidst the COVID-19
pandemic
Rashid MM1, Rahman MM2, Ahmed M3, Arafuzzaman K4, Hasan MM5, Alam MM6, Islam MM7

ABSTRACT

The COVID-19 pandemic is the latest and biggest global health threat. Medical and surgical

practices have changed dramatically to cope with the current challenge. Our objective is to

discuss the impact of COVID-19 on Urological practice and their management and to review

some of the available recommendations reported in the literature. In the current review the

PubMed database was searched to identify all the related reports discussing the impact of

COVID-19 on urological field and how the urological issues and cases can be managed is

discussed. So it can be concluded that we should adopt triage strategy to avoid wasting of

medical resources and endorse sufficient protection procedures to guard against infection

when dealing with COVID-19 patients.
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INTRODUCTION

COVID-19 is spreading rapidly around the world,

forcing previously unknown changes in our health

care systems. This pandemic poses a great burden on

medical resources such as hospital beds and

protective equipment, in addition to medical

personnel. Decisions regarding which type of care is

to be continued and which can be postponed must be

made and will require revision as the situation

improves or worsens. It is yet unpredictable when to

expect improvement in the COVID-19 situation, but
this will also require a scenario for progressive
resumption of medical care. Several medical and
surgical societies across the globe have developed
lists to guide the decision-making process with

regards to reduction of care, mainly focusing on
COVID patients in general. We present a statement
with recommendations for MuMCH for urological
cases based on published studies as well as expert
opinion of the urology guidelines panel of different

societies.

Impact of COVID-19:  COVID-19 appears similar to

Severe Acute Respiratory Syndrome Corona virus

(SARSCoV) and Middle East Respiratory Syndrome

Corona virus (MERSCoV). To date most reports on
COVID-19 describe mild to moderate symptoms such
as fever, cough and nasal discharge.1 The prevalence
of severe symptoms is higher among old.1 While most
patients themselves may not be severely ill with
COVID-19, this pandemic will impact on urological
care. Careful decisions must be made on what care
requires postponement and what care is essential to
be continued.2

Suggested reduction in urological procedures1:
During various stages of severity of the COVID-19
pandemic, below are recommendations for urological
surgical procedures.1 for stage 1 & 2 suggestions
include care that can be postponed. Conversely, for
stage 3 & 4 suggestions encompass essential care that
should continue if circumstances permit.

Stage 1: Start to reduce Urological cases.

High recommendation to postpone:

- BPH with catheter in situ, Urolithiasis without
infection and obstruction.
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- Benign scrotal & penile surgery: orchiopexy,
hydrocele, hernia, circumcision.

- Functional surgery: incontinence surgery,
meatotomy.

- Genital reconstructive surgery: hypospadias,
buried penis.

- Benign (hemi) nephrectomy.

Stage 2: Perform only care that is at least semi-urgent.

Recommendation to postpone:

- Stricture urethra with mild obstructive feature.

- Surgery for vesicoureteral reflux: ureteral
reimplantation.

- Pyeloplasty in UPJ obstruction without loss of
differential function.

- Urolithiasis without infection or obstruction.

- Endoscopic botulinum-toxin for neurogenic
bladder

Stage 3: Still perform surgery for urgent cases in which
delay will

Cause irreversible progression of disease or organ
damage:

- Pyeloplasty in UPJ obstruction with progressive
loss of differential function or severe symptoms.

Consider postponing reconstruction and draining the
kidney by DJ stent or nephrostomy depending on
local situation.

- Urolithiasis with recurring febrile infections

- Ureteric stone associated with fever and infection.

- Nephrostomy for pyonephrosis.

- Posterior urethral valves (PUV).

- Obstructive megaureter with progressive loss of
differential function.

- DJ stent removal, check cystoscopy for NMIBC,
Intravesical chemotherapy,

- Catherization/ SPC in patient with acute
retention of urine.

Stage 4: Perform surgery only in cases of organ-
threatening or life-threatening disease:

- Urosepsis with obstruction: e.g. urosepsis with
urolithiasis, obstructing ureterocele.

- Suprapubic cystostomy for PUDD, severe stricture
utrethra.

- Ureteric obstruction in solitary kidney, Bilateral

ureteral obstruction.

- Trauma with hemodynamic instability

(endovascular or Surgical procedures) or

urinary leakage.

- Patient with haematuria with urinary bladder

tumour.

- Acute ischemia: Testicular Trotion

- Paraphimosis (preferably under local anesthesia).3

- Cancer surgery: Urinary bladder neoplasm, renal

cell carcinoma, Ureteric growth, Carcinoma

prostate, Wilms tumor, malignant testicular and

penile tumors. Surgical resection may be

considered depending on the local situation,

condition of the patient and expected duration

and stage of tumour.4

It is important to note that postponing surgery in

patients with obstructive uropathy (e.g. UPJ/UVJ

obstruction, PUV and neurogenic bladder) may lead

to loss of renal function. Temporary drainage methods

may be considered as a bridge to definitive surgery.

These delays are likely to have consciences for both

clinical and basic science research but faculty

mentorship and many current projects can continue.

We encourage urolgy residents to enhance their

knowledge for research design and analysis by

participating free online courses.

Urological Surgery during the COVID-19 pandemic

Every patient should be screened for COVID-19 prior

to surgery. If the test-result is unknown, surgery should

be performed as if the patient were positive. The effect

of surgery on either the susceptibility to COVID-19 or

on the severity of symptoms is yet unknown. Still it

may be useful to consider regional or local anesthesia

whenever possible to prevent the need for mechanical

ventilation .3 This also limits the use of ventilators

and other potentially scarce equipment. In case of

surgery on a (potentially) COVID-19 positive patient

several issues should be considered in order to limit

the risk for theatre staff. The operating theatre poses

different risks of exposure compared to non-surgical
care. Negative pressure rooms are strongly preferred
for intubation /extubation for COVID-19 positive and
suspected cases.  It is important to limit the number of
theatre staff present during surgery on a COVID-19
positive patient. 4 Diathermy smoke is a potential risk
factor in spreading the Corona virus, as surgical

smoke has been shown to contain several viruses in

the past.5,6 Aerosols from ultrasonic scalpels may

pose a higher risk due to their lower temperature

compared to aerosols from conventional diathermy.7It

is advisable to use suction devices as much as

possible. There is no conclusive evidence regarding

the differences in risks of open versus laparoscopic
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surgery for the surgical team.8 However, laparoscopic

surgery may be associated with a higher amount of

smoke particles than open surgery.9 During

laparoscopy surgical smoke is released into theatre

under pressure at several stages of surgery. It is

advisable to keep intraperitoneal pressure as low as

possible and to aspirate the inflated CO2 as much as

possible before removing the trocars.7,10 In order to

minimize the use of operating room time and optimize

the use of resources surgery should be performed by

experienced surgeons.10. For COVID-19 positive or

suspected patients both patients and healthcare

workers should wear N95 respirators if available.

Outpatient care with urological problems7

While the goal of urologists must be to maintain as

high as possible standard of care, the number of

patients attending the outpatient clinic must be

reduced in order to minimize the chance of infecting

patients or health care providers, as well as preserving

personal protection equipment. Each individual case

should be screened for the possibility of replacing an

outpatient visit by consultation via telephone or

video-call, when available.7 A telephone consultation

may also be used to screen for the need for physical

consultation. If a physical outpatient clinic visit is

necessary, the urological patent should be

accompanied by only a single caregiver. Prior to the

outpatient clinic visit it is also necessary to assess if

either patient or caregiver have symptoms that may

be COVID-related. If there are COVID-19 symptoms,

patient or caregiver has been tested positive for

COVID-19 or are in quarantine, they should be seen

in a COVID dedicated area of the hospital without

interaction with other patients.

Suggested reduction in outpatient clinic visits during

various stages of severity of the COVID- 19 pandemic 1, 4

Stage 1: Start to reduce outpatient cases such as

benign scrotal and penile pathology or well as

incontinence, Uncomplicated UTI, Mild lower urinary

tract symptoms, BPH with mild symptoms.

Stage 2: See only cases that are at least semi-urgent,

such as varicocele, initial postoperative ultrasound

after upper tract reconstruction. Consider postponing

prolonged (post-operative) follow up in stable

patients.

Stage 3: Continue care for urgent cases in which delay

may cause irreversible progression of disease or organ

damage. Testicular torsion, genitourinary trauma,

follow-up of malignant cases after surgery, evaluation

of gross haematuria, acute retention of urine.

Stage 4: Continue all care for cases in which a delay

of care is potentially organ-threatening or life-

threatening.

Safety measures and precautions for Urology staff

As the infection rate of COVID-19 is reported between

40 and 70%, urology teams should be prepared for

the chance to become infected and consider splitting

up into 2 teams, aiming to assure the continuity in

the hospital of at least 1 team.4,11 Healthcare workers

may be anxious about contracting COVID-19 and this

causes an additional stress in already strained

working conditions. Hospitals must ensure staff are

sufficiently informed about COVID-19 disease, and

trained in the use of protective equipment, isolation

and infection control measures prior any contact with

patients.12

When available simulation exercises and e-learning,

may aid to ensure optimal quality of care of COVID-

19 patients and to maximally reduce the risk of viral

transmission to other patients or healthcare workers.13

Maintaining good mental health of all medical staff

is extremely important to ensure a safe working

environment 14
. Authority should be aware of the

importance the mental health of their staff and

maintain contact with all staff members on a regular

basis. In addition to following local protocols, staff

should be aware that in patients with clinical recovery

from COVID-19 both stool and urine may still contain

COVID-19 when oropharyngeal swabs have become

negative 15.

Resumption of surgical care after the COVID-19-

pandemic peak 7, 10

While it cannot be predicted when we will be able to

revert back from the high stages of the COVID-19

pandemic and resume more normal levels of care, we

do need to plan ahead on how to do this.10 The most

logical step will be to reverse back through the

aforementioned stages. During this process we will

need to confer with our fellow surgical (sub)

specialties to prioritize the available surgical time and

resources among all surgical patients. While it is wise

to postpone surgery in cases of obstructive uropathy

during the advanced stages of the COVID-19

pandemic, there is a risk of loss of renal function. The

challenge will be to minimize this loss in young

patients who have their whole lives ahead of them,

MuMC Journal Volume 4, No. 1, January 2021

32



particularly if the pandemic continues for a prolonged

period of time.7Undoubtedly there will be cases of

congenital abnormalities where the optimal surgical

timepoint will be surpassed, such as hypospadias

and cryptorchidism. These patient may be at risk for

suboptimal outcome or increased psychological

burden due to delayed surgery and should be

prioritized in the long waiting list that we will

undoubtedly be facing on the other end of this crisis.

CONCLUSION

While we are working to have a plan to manage this

pandemic, much consideration should be given for

further planning. There is a serious need for set up

with parallel healthcare systems, where we need

hospitals that continue to cater for emergencies and

cancer management and on the other hand

institutions that could potentially share the burden

to manage pandemic cases. The current

recommendations are based on the limited data

available in the literature and are subject to changes.
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Case Report

INTRODUCTION

Pregnant women having fetuses with diabetic
embryopathy may have chronic or unrecognized
hyperglycemia and elevated levels of glycated
hemoglobin. Usually newborn of mothers with
pregestational diabetes  develops congenital
malformations as it is associated with diabetic
pregnancy arise before the seventh gestational week 1.
Pre-gestational diabetes mellitus is defined as type 1
or type 2 diabetes that exists before the pregnancy. It
has been postulated that hyperglycemia-induced
teratogenesis is caused by several mechanisms, such
as functional deficiencies of arachidonic acid and
myoinositol 1,2; inhibition of the cellular uptake of
dehydroascorbic acid 3and increased non-enzymatic
glycosylation of embryonic proteins4 decreased
catalase activity5 and increased substrate-induced
free-oxygen radical production 6 and abnormal levels
of trace metals2. The congenital malformations
associated with diabetic pregnancy arise before the
seventh gestational week1,7. Diabetic embryopathy
can affect any developing organ system, including
the central nervous system (CNS), heart, and renal
and urinary tracts, lower limb reduction defects, axial
skeleton defects, and caudal dysgenesis complex are
more frequent among the children of mothers with
pregestational diabetes than among children with
non-diabetic mothers 8. For instance, the frequency of

An Infant of Diabetic Mother with Multiple
Congenital  Anomalies
Alo D

ABSTRACT

Maternal diabetes has toxic effects on the development of the embryo and significantly increases

the risk of congenital malformations in newborns. The incidence of fetal structural defects

caused by maternal pregestational diabetes is three- to fourfold higher than that caused by

non-diabetic pregnancy.A term female newborn of pregestational diabetic  mother was admitted

with multiple congenital anomalies involving CNS (spina bifida),Skeletal (Caudal regression

syndrome, sacral agenesis, and limb defects)),CVS( VSD,TGA ), Renal (Hydronephrosis) .

Successful preconception counseling for women with diabetes mellitus and metabolic control

will reduce birth defects of newborns and maternal morbidity.

Key words: Congenital malformation, Infant of pregestational diabetic mother.
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CNS anomalies is 2.9 times higher in children of
pregestational diabetic mothers than in children of
non-diabetic mothers 8. Ray et al observed a higher
risk of open neural tube defects and urinary tract
disorders in association with the presence of
pregestational diabetes among women undergoing
second-trimester screening 9

CASE REPORT

An infant of diabetic mother with multiple  congenital

anomalies.

A term AGA (3000 gm) female newborn of a diabetic

mother  got admitted in the newborn unit of pediatrics

department  of Mugda Medical College Hospital at

the age of 1 hr with  abnormal limbs. Mother X aged

30 years was diagnosed as diabetic (Pre-pregnancy)

one and half year back and was treated with oral

hypoglycemic agent (Metformin). During this period

she had H/o two abortions at early part of second

trimester. She discontinued Metformin before this

pregnancy without any consultation with doctor as

she thought that her two abortions were caused by

Metformin. During this pregnancy she took first

antenatal checkup after 3 month of pregnancy. At

second trimester mother started insulin as per advice

of doctor. Mother had no h/o fever or rash during

this pregnancy. Her LUCS was done at term. Baby

cried soon after birth. APGAR score was 8/10 at five

minute.
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Fig.-3: Absence of lower part of vertebral column.

Fig.-4: Dimpling and swelling on back

 Fig:-5 . Hydronephrosis  in both kidneys

On examination baby was plump, plethoric and

moonfaced (Fig:1).OFC was 35.8 cm. Micropthalmos,

hypertrichosis and hairy pinna were present. Baby

was cyanosed but no grunting, her respiratory rate

was 48 breaths per  minute, heart rate was 120 beats

per minute but there was a pansystolic murmur on

apical area of heart. Cyanosis was persisting with

oxygen. There was shortening of both upper and

lower limbs. There were fixed flexion deformity of

both knee joints with talipesequinovarus on both feet.

(Fig.-2) There were a dimpling and feeling of gap on

the back.(fig-4) Serial CBG, full blood count,serum

calcium were within normal limit. X-ray limbs with

spine revealed  hypoplasia of lower limbs with absent

fibula and agenesis of sacrum.(Fig.-3). Echocardio-

graphy  revealed unbalanced atrio-ventricular septal

defect with small left ventricle, severe pulmonary

stenosis, transposition of great arteries (Fig.-6). USG

of whole abdomen revealed left sided mild

hydronephrosis (Fig.-5). Baby was discharged with

advice for follow up and consultation with paediatric

cardiologist, plastic and orthopedic surgeon.

Fig.-1: Baby was plump, plethoric and moon faced (At 1st

day of life)

Fig.-2: Fixed flexion deformity of both knee joints with
bilateral talipesequinovarus
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DISCUSSION

In this infant there is caudal regression syndrome as

evidenced by sacral agenesis Fig-3. Caudal regression

syndrome is characterized by varying degrees of

vertebral anomalies from partial sacral agenesis to

complete absence of the lumbosacral spine. It is the

most characteristic congenital anomaly observed in

the children of diabetic women8. Sixteen percent of

caudal regression syndrome cases have occurred in

the offspring of diabetic mothers, and about 1% of the

infants born to non -diabetic mothers exhibit caudal

regression syndrome, indicating a risk at least 250

times higher than that of the offspring of non-diabetic

mothers 10-11. Recently, Chan et al found a significantly

increased incidence of retinoic acid-induced caudal

regression in embryos of diabetic mice compared with

embryos of non-diabetic mice and presented evidence

that the increased susceptibility to caudal regression

is mediated via enhanced down-regulation by retinoic

acid of Wnt-3a expression in the embryo exposed to a

diabetic milieu11. Martínez-Frías suggested that the

highest risk of congenital defects in the offspring of

diabetic pregnant women is caudal dysgenesis12.

Prenatal sonographic examination of diabetic mothers

should include a thorough examination of the fetal

spine.

There was a dimpling and feeling of gap on the back

that indicates spina bifida in its mild presentation or

variety. Mills et al found a twofold ratio of incidence

of spina bifida, hydrocephalus, and other CNS defects

and a threefold ratio of incidence of anencephaly in

infants of diabetic mothers compared with those of

controls7. Ray et al found an increased risk of having

a fetus with an open neural tube defect among

pregestational diabetic women undergoing second-

trimester maternal serum screening11. Recently,

impaired expression of developmental control genes

has been shown to be a cause of defective

morphogenesis in the mouse model of diabetic

embryopathy and genotoxicity. For instance,

impaired expression of Pax-3, a gene that regulates

neural tube closure, is sufficient to prevent normal

formation of the neural tube 13. Phelan et al noted a

significant reduction in the expression of Pax-3 in

embryos of diabetic mice before the manifestation of

morphologic defects 14. Fine et al showed that

hyperglycemia inhibits Pax-3 gene expression and

increases neuroepithelial apoptosis in the embryo,

leading to neural tube defects15. Chang et al

demonstrated that oxidative stress in the embryo

caused by maternal hyperglycemia inhibits

expression of Pax-3 and contributes to the occurrence

of neural tube defects in diabetic pregnancy 16. Pani

et al provided evidence for polymorphic susceptibility

to the molecular causes of neural tube defects during

diabetic embryopathy 17. They also found that Pax-3

regulates neural tube closure by inhibiting p53-

dependent apoptosis18. Loeken concluded that

maternal diabetes causes birth defects such as neural

tube defects by disturbing expression of genes that

control essential developmental processes, and that

oxidative stress is involved19.

Echocardiography of this infant revealed congenital

heart defect in the form of unbalanced atrio-

ventricular septal defect with small left ventricle,

severe pulmonary stenosis and transposition of great

arteries. Congenital heart defects are the most frequent

malformations but are not the most characteristic

abnormalities among children of diabetic mothers

with or without insulin treatment. Martínez-Frías

found that congenital heart anomalies made up 21%

of all anomalies among children of diabetic mothers;

however, the frequency of congenital heart defects was

only 2.8 times higher than that in children of non-

diabetic mothers 10. Schaefer-Graf et al found that the

Fig:-6: Echocardiography
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most commonly affected organs in congenital

anomalies caused by pregnancies complicated by

type 2 and gestational diabetes were the heart (37.6%),

musculoskeletal system (14.7%), and CNS (9.8%)20.

On USG of abdomen there revealed bilateral

hydronephrosis in the this case.The reported

congenital malformations of  genitourinary system
in infants of diabetic mothers include aphallia,
hypospadias, megalourethra, urogenital malfor-
mation sequence, hydronephrosis, renal agenesis,
horseshoe kidneys.Vaux et al found  striking
abnormalities in sonic hedgehog signaling and these
defects in infants of diabetic mothers, and suggest
that maternal diabetes may affect sonic hedgehog
expression in susceptible tissues during critical stages
of development21. The reported congenital
malformations common to sonic hedgehog
abnormalities  include aphallia, hypospadias,

megalourethra, urogenital malformation sequence,

hydronephrosis, renal agenesis, horseshoe kidneys,

vertebral segmentation defects, polydactyly, sacral

defects, limb deficiency, esophageal atresia,

tracheoesophageal atresia, anal stenosis/imperforate

anus, urorectal septum malformation sequence,

intestinal malrotation/ atresia, holoprosencephaly,

and cardiac laterality defects 21.

Mills et al found that malformations in infants of

diabetic mothers occur before the seventh gestational

week and suggest that any therapeutic intervention

aimed at decreasing congenital malformations must

be instituted during the critical early period5. In fact,

patient education and initiating intensive

management for glycemic control in diabetic women

before conception significantly decrease the risk of

congenital malformations22–25. For instance,

Fuhrmann et al found a 0.8% incidence of congenital

malformations in infants born to diabetic mothers

with intensive treatment before conception, while

there was a 7.5% incidence of congenital

malformations in infants born to diabetic mothers

with strict metabolic control after 8 weeks’ gestation22.

Kitzmiller et al described a 1.2% incidence of major

anomalies among infants in the preconception care

group of diabetic mothers compared with 10.9% in

the postconception group24. Willhoite et al

documented a 1.6% incidence of major congenital

anomalies among infants born to pregestational

diabetic women receiving preconception counseling

compared with 6.4% in the group without

preconception counseling .25

CONCLUSION

In view of the importance of preventing diabetic

embryopathy, preconception recognition of the

maternal status of glycemic control and early

intensive diabetes management are the most

beneficial and cost-effective methods for promoting

maternal and fetal health in the perinatal

management of maternal diabetes.

Key message

Effective control of diabetes / blood sugar is essential

during peri-conceptional period and 1st trimester to

avoid congenital malformations.
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