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Focus and Scope

Pabna Medical College Journal is a biannual, open 

access, double-blinded peer-reviewed journal. It 

publishes original articles, editorials and case 

reports based on Community, Clinical and 

hospital based laboratory work, field work, clinical 

trials and various other studies by scientific means 

related to the disciplines of medical and health 

sciences. It also accepts review articles, 

meta-analysis, conference proceedings, news 

related to medical science and letters to the editor.

Peer Review Process

Each manuscript is initially collected and screened 

by the editors. If it is considered for review 

process, then it is sent to members of preselected 

reviewer panel. The peer reviewers suggest 

editing, correction or rewriting the manuscript. 

After completion of the review process, the 

manuscript is selected for upcoming issue.

Authorship policy

The authors and Co-authors should have major 

contribution in research or study. They will take 

the public responsibility of the research procedure, 

findings or recommendation.

Selection of Reviewers

Reviewer selection is the critical and important 

part to the publication process. The choice of 

selection is based on several factors, including a) 

expertise, b) reputation, c) capability of giving 

recommendations, d) giving enough time to 

review and e) our own previous experience of a 

reviewer's characteristics. For example, the 

reviewer who is slow, careless, or do not provide 

definite comment is avoided.

Editorial Decision

The editor takes the final decision based on the 

reviewers' comment. The decision may be any one 

of the followings:

ABOUT US

a)  Accept for Publication, with or without any 

minor editorial revision

b)  Inform the corresponding author to Revise the 

Manuscript to address the specific concerns 

before a final decision is reached. Submission 

of revised manuscript does not ensure the 

accpetance

c)  Reject the manuscript and suggests for 

rewriting and Resubmission.

Ethical issue

When reporting experiments on human subjects, 

authors have to write whether the procedures 

followed were in accordance with the ethical 

standards of the responsible committee on human 

experimentation (institutional and national) and 

with the Helsinki Declaration of 1975, as revised in 

2000. When reporting experiments on animals, 

authors should indicate whether the institutional 

and national guide for the care and use of 

laboratory animals was followed. The work will be 

rejected if there is lack of evidence.

There is an Ethical Committee of Pabna Medical 

College to guide the authors to follow the rights of 

subjects of study or on experiment.

Conflict of interest

The credibility of published article depends in part 

on how well conflict of interest is handled during 

writing, peer review, and editorial decision 

making. Conflict of interest exists when an author, 

reviewer, or editor has financial or personal 

relationships that inappropriately influence (bias) 

his or her actions (such relationships are also 

known as dual commitments, competing interests, 

or competing loyalties). All authors of the 

submitted manuscript are requested to disclose 

any actual or potential conflict of interest including 

any financial, personal or other relationships with 

other people or organizations within two years of 

beginning the submitted work that could 



inappropriately influence, or be perceived to 

influence, their work. If these conflicts occur, they 

have to report as well.

Confidentiality

Editor, editorial board members, authors and 

reviewers keep confidential of all details of the 

editorial and peer review process on submitted 

manuscripts. Even identities of the reviewer are 

not disclosed to the corresponding author. In 

addition, reviewers maintain the confidentiality of 

the manuscript.

Publication Frequency

The journal is publishing 2 issues (may and 

November) in a year from January 2023.

Open Access Policy

This journal provides immediate open access to its 

content on the principle that making research 

freely available to the public supports a greater 

global exchange of knowledge.

Publisher

Teachers Association, Pabna Medical College, 
Pabna, Bangladesh
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The Authors may submit articles electronically 

round the year following the guideline of journal. 

The editors reserve the right to reject articles 

without sending them out for review. Submitted 

articles should not have been previously published 

or be currently under consideration for publication 

elsewhere. Briefs and research notes are not 

published in this journal. Submitted articles must 

be within the scope of the journal. All articles go 

through a peer review policy.

Authors must acknowledge that they have read 

and agree to the content of the submitted article 

with an acceptable standard of good English 

grammar and usage. 

Article Processing Charges (APC)

As an open access journal with no subscription 

charges, a fee (Article Processing Charge, APC) is 

payable by the author or research funder to cover 

the costs associated with publication. 

Types of Articles

Authors must ensure that while submitting the 

article, it should fall under the appropriate 

category from the list of options:

1. Original Research – Original research articles 

should describe confirmed findings and 

experimental methods should be given with 

sufficient details for others to verify the work. 

The length of an original article should 

describe and interpret the work clearly.

2. Article Review – Review articles, often known 

as literature reviews or secondary sources, 

synthesize or assess primary source research. 

In general, they summarize the status of 

research in a certain area. Review articles 

usually focus on presenting and discussing 

recent developments in a field.

3. Case Study – A case study is a detailed study 

of a specific area that involves researching a 

problem, often using an experiment or survey, 

GUIDELINES FOR AUTHORS

and providing potential solutions from that 

research. It is an in-depth look at one research 

problem, looking at it from different angles 

and aspects.

Submission Checklist: 

Author (s) can use this list to carry out a final check 

of article submission before sending it to the 

journal for peer review process. Authors should 

ensure to have the following items in the article 

which should be available:

1. Authorship: 

Authorship  provides credit and bears public 

responsibility for a researcher’s contribution to 

a study.

a. Authors Contacts:   Authors should have 

been designated with contact details: Full 

postal address, E-mail address, and 

ORCID or Scopus ID or provide link i.e. 

Google scholar etc in his/her 

corresponding address.

b. Corresponding Authors (CAs):  CAs is 

authors and act as a communicator 

between authors and the journal. CAs 

provides the basic requirements of articles 

to the Journal. Preferably CAs will be the 

principal author. This responsibility 

incorporates answering any future queries 

about methodology and materials. Ensure 

that the e-mail address is given, and the 

contact details are kept up to date by the 

corresponding author.

2. Basic Requirements for the Article- A Brief 

Summary:

a. Words Count:  Not more than 4000 words 

(excluding Abstract, Methods, Tables, 

References, and figure legends).

b. Page Range: Not more than 12 pages.

c. Submitting File Size:  Not more than 5MB 

(.doc/.docx/ PDF).



d. Title: Not more than 50 words.

e. Abstract:  Minimum of 150 words and 

maximum of 250 words.

f. Keywords: Minimum of 3 and maximum of 

5 appropriate keywords.

g. Font Name and Font Size:  Times New 

Roman, Font Size 12, single or double 

column with 1.5 line spacing and justified.

h. Figures:  Not more than 5 figures. The 

figures should be in 300 dpi or more.

i. Tables: Not more than 8 tables. The length 

of the table should not be more than 01 

page.

j. Figure Legends: Not more than 150 words 

per figure.

k. Graphical Abstracts / Highlights files: Optional.

l. Supplemental files: Optional

m. Spell and Grammar: Compulsory.

n. Abbreviations:  Not more than 10 

abbreviations. Ensure consistency of 

abbreviations throughout the article.

o. Declaration:  Authors are required to 

include a declaration of accountability in 

the article, counting review-type articles 

that stipulate the involvement of each 

author. The level of detail differs; some 

subjects yield articles that consist of 

isolated efforts that are easily voiced in 

detail, while other areas function as group 

efforts at all stages. It should be after the 

conclusion and before the references.

i. Conflicts of Interest/ Competing Interests: 

The article should not be under 

Conflict of Interest.

ii. Funding/ Grants/ Financial Support: 

Authors should detail if any financial 

support received.

iii. Ethical Approval and Consent to 

Participate: The authors must submit a 

statement that the study does not 

require ethical approval and consent to 

participate with evidence.

iv. Availability of Data and Material/ Data 

Access Statement:  The Authors should 

mention source of research data and 

data access terms and conditions in the 

article.

v. Authors Contributions:  Authors should 

describe the role of each author if there 

is more than one author. See 

authorship for more details.

p. References: Not more than 60 references.

q. Referee suggestions: To be bestowed based 

on journal requirements.

r. Footnote:  Footnote should not be 

employed.

Article Format/Structure: 

Article text file (ms word/pdf) should start with a 

title page that shows author affiliations and 

contact information, identifying the corresponding 

author with an asterisk. For the main body of the 

text, there are no specific requirements. It can be 

organized in a way that best suits the research. 

Do not use ‘all capital’ letter in headings or 

subheadings, titles or subtitles. 

However, the following structure will be suitable 

in many cases:

1. Abstract: Do not incorporate any references in 

Abstract. Verify they serve both as a general 

introduction to the topic and as a brief, 

non-technical summary of the main results 

and their implications.

2. Keywords/index terms:  There should be 

appropriate keywords.

3. Introduction:  Articulate the objectives of the 

work and bestow an adequate background, 

avoiding a detailed literature survey or a 

summary of the results.

4. Materials and Methods:  Specify sufficient 

particulars to  favour the work to be 

reproduced by an independent researcher. 

Methods that are already published should be 

illustrated and indicated by a reference. If 

quoting directly from a previously published 

method, use quotation marks and cite the 

source. Any modifications to existing methods 

should be proclaimed.

5. Results (with subheadings if applicable): 

Results should be clear and concise.

6. Discussion (without subheadings):  This 

should explore the significance of the results of 



the work without repetition. A combined 

Results and Discussion section is often 

appropriate. Avoid extensive citations and 

discussion of published literature.

7. Conclusion:  The main conclusions of the 

study should be presented in a short 

Conclusions section, which may stand alone or 

form a subsection of a Discussion or Results 

and Discussion section.

8. Acknowledgement:  Individuals who 

imparted cooperation during the research (e.g. 

providing language help, writing assistance, 

or proof reading the article, etc.) should be 

listed here.

9. Figures:  Serial number of figure should be 

written in English numerical. Keep text in the 

illustrations themselves to a minimum but 

clearly explain all symbols and abbreviations 

used.

10. Tables:  All tables should be editable as text 

and not as images. Serial number of tables 

should be given in Roman numerical. Usually 

does not require any description of tables, 

avoid duplicity of the data presented in them 

described elsewhere in the article. 

11. References:  Ensure that all references 

mentioned in the reference list are cited in the 

text and vice versa.

Abstract: 

A concise and factual abstract is mandatory. The 

abstract should be structured, briefly state the 

intention of the research, the principal results and 

major conclusions. An abstract is often presented 

separately from the article, so it must be able to 

stand alone. It does not require references. Also 

uncommon abbreviations should be avoided, but 

if essential they must be defined at their first 

mention in the abstract itself.

Keywords:

Promptly after the abstract, bestow a maximum of 

6 keywords, using American spelling and avoid 

general  and plural  terms and multiple concepts 

(avoid, for example, ‘and’, ‘of’). Be sparing with 

abbreviations: only abbreviations firmly 

established in the field will be eligible. These 

keywords will be used for indexing purposes.

Cover Letter: 

The submission must also comprise a cover letter. 

In the cover letter, author should incorporate:

1. The affiliation, and contact information of the 

corresponding author.

2. The Affiliation of all co-authors.

3. Declare that the submitted article was not 

published before in any other journal.

Methods:

If author is reporting experiments on live 

vertebrates (or higher invertebrates), humans or 

human samples, author must comprise a statement 

of ethical approval in the Methods 

References: 

Edit references are not copied. Therefore, it is 

essential that the author formats them accurately, 

as they will be linked electronically to external 

databases where feasible. So, when formatting 

references, ensure that:

1. Run sequentially (and are always numerical).

2. Only have one publication associated to each 

number.

3. Only comprise articles or datasets that have 

been published or accepted by a named 

publication, recognized preprint server or data 

repository (if author include any preprints of 

accepted papers in reference list, ensure to 

submit them with the article).

4. Incorporate published conference abstracts 

and numbered patents if authors wish.

In reference list, author should:

1. Incorporate all authors unless there are six or 

more, in that case 6 author should be 

mentioned, followed by ‘et al.’

2. Classify authors by last name first, followed by 

a comma and initials (followed by full stops) of 

given names.

3. Adopt Roman text for Article and dataset 

titles, with only the first word of the title 

having an initial capital and written exactly as 

it appears in the work cited ending with a full 

stop.



4. Apply Italics for book titles, giving all words 

in the title an initial capital.

5. Apply Italics for journal and data repository 

names, abbreviating them according to 

common usage (with full stops).

6. Contribute the full-page range (or article 

number) where appropriate.

Examples:

Published Article in journal 

Burks RT, Morgan J. Anatomy of the lateral ankle 

ligaments. Am J Sports Med 1994;  22 (1): 53-67   

Books: 

Alaszewski A. COVID-19 and Risk: Policy Making in 

a Global Pandemic. Policy Press; 2021.

Book chapter:

Wynick D, Bloom SR. Islet cell tumors. In: 

Grossman A. Clinical Endocrinology. Oxford: 

Blackwell Scientific Publications, 1992: 502-511.

Personal Author:

Adam RD, Victor M. Principles of Neurology. 5th 

Ed. New York: McGraw-Hill, 1993.

Editor(s) or Compiler(s):

Diener HC, Wilkinson M, editors. Drug-induced 

headache. New York: Springer-Verlag, 1988.

Organization as author:

Virginia Law Foundation. The Medical and legal 

implications of AIDS. Charlottesville: The 

Foundation, 1987. 

Online Material:

Babichev SA, Ries, J. & Lvovsky, A. I. Quantum 

scissors: teleportation of single-   mode optical states 
by means of a nonlocal single photon. Preprint at 
https://arxiv.org/abs/quant-ph/ 0208066 (2002).

Website citation:

Pelc C. Prescription steroids affect brain structure, 
study finds. Published September 6, 2022. 
Accessed September 8, 2022. https://www. 
medicalnewstoday.com/articles/prescription-ster
oids-affect-brain-structure-study-finds.

Acknowledgements: 

Aggregate  acknowledgements  in a separate 
section at the end of the article before the 
references and do not, therefore, include them on 
the title page, as a footnote to the title or otherwise. 
List here those individuals who contributed 
cooperation during the research (e.g. providing 
language help, writing assistance or proof reading 
the article etc.).

Author Contributions: 

The author must supply an Author Contribution 
Statement as described in the  Author Respon- 
sibilities section.

Please be aware:

1. The author’s name which author gives as the 
corresponding author will be the main contact 
amid the review process and should not be 
changed.

2. The information author bestows in the 

submission system will be used as the source 

of truth when his/her article is published.
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Preparation and submission of Manuscript:

Before submission, the authors are requested to 
strictly follow the guide lines below for submission 
of manuscript. Manuscripts prepared following 
the Uniform Requirements for manuscripts 
submitted to biomedical Journals is acceptable to 

this journal for publishing. Authors are advised to visit 

the web site  www.icmje.org for this purpose. In 

addition, authors are requested to watch the format and 

style of the article published in this journal. The 

following documents with manuscripts are to be 

submitted for publication.  A covering letter addressed 

to the Editor of the journal. A Title page.  Abstract and 

key words in the first page followed by the text, 

prepared in the format of IMRAD. Authors must submit 

2 hard copies of all documents and one copy in 

electronic form preferably written in a CD with 

adequate labeling. As an alternative option, 
submission through email with file attachment of 
all documents is welcome.

Covering letter:

All authors must sign after seeing the manuscript 
with the statement that they are the only 
author.The corresponding author should mention 
the contribution of each author to the work. It 
should contain a declaration that this manuscript 
has not been submitted elsewhere or not under 
consideration in any journal.It should clearly 
indicate the publication type (Original/Review/ 
case report/letter etc.) Authors are requested to 
submit new and revised manuscript and 
correspondence to: Editor Pabna Medical College 
Journal Email: pmj12345@gmail.com, Phone no. 
+880 17171033773, +8801711581685

Title page:

It should contain title of the article followed by 
Name and affiliation of each byline author, the 
center/centers to which the work is attributed, 
name, address, telephone number, email address 
of corresponding author, declaration of conflict of 
interest, disclaim if any, disclosure for financial or 
other support, number of tables, number of figures 
given and a short running title and lastly word 
count of abstract.

Publication and Data Policy

Manuscript Organization:

It should be typeddouble spaced throughout with 
Justified and 2.5 cm margins. Font type is Times 
New Roman with size 12andprinted on a good 
quality A4 size weight 80 gm of paper on one side. 
Manuscript should have uniform style, correct 
journal format, carefully proofread for grammar, 
spelling and punctuation.

Manuscript format:

In general, original article should be divided into 
following sections: Title page, Abstract,Text, 
Acknowledgement, References. At the end, Tables 
with titles and foot notes, alternatively graph with 
title and Illustrations with legends. Each of the 
sections is to start on a separate page. Pages should 
be numbered consecutively beginning     from the 
abstract.

Abstract page:

It should start with appropriate title of the article 
and structured with headings (Background, 
Objectives, Methods with statistical analysis, 
Result& Conclusion. Authors name should not be 
given at this page.It should be preferably within 
about 250 words.  Avoid abbreviations in the title 
and abstract except standard abbreviation. A non 
structured abstract is suggested for review article 
and case report. It should be followed by3 to 5 Key 
words.

Text:

Text should be arranged into following sections: 
Introduction, Methods, Results,

Discussions, Acknowledgement, References.

Introduction: It will include statement of the problem 

with a short discussion of its importance and 

significance, review of the literature related to the 

problem with pertinent reference and lastly Objectives/ 

hypothesis/ benefits expected stated in 1-2 paragraph.

Methods: In this section study type, place and time, 

description of study subjects and grouping, sampling, 

selection criteria, approval of the study involving 

human subjects by ethical review committee and 

description of the ethical aspects in such study, 



description of study variable, description of procedure, 

methods, apparatus, drugs or chemicals as applicable 

should be given. Description of statistical   procedure 

with enough detail to enable a knowledgeable reader 

with access to the original data to verify the reported 

results should be provided. For  animal experimental 

study, animal ethical aspects should also be 

mentioned.

Results: Present result in logical sequence in text, table 

and illustration with most important finding first. 

Describe without comment, restrict number of table and 

figure needed to support assessment of paper. Do not 

duplicate data in table and figure.

Discussion: In this section, describe only the key 

findings and their comparison to other researchers, their 

interpretetion, probable explanation from literature 
if relevant and the message of the study.

Table: Simple self explanatory with brief title, not 

duplicate in text. Each table should be numbered in 

Romans and  printed in separate page. Do not use 

internal horizontal and vertical rules. Uses of many 

tables are not encouraged. It should be mentioned in 

result section.

Illustration: All illustrations must be numbered 

consecutively in Arabic numerals as they appear in 

the text. Submit Print photograph of each illustration 

along with its electronic file. Figure number, title of 

manuscript, name of the corresponding author and 

arrow indicating top should be written on a sticky label 

affixed on the back of each photograph. Scanned 

picture, graph, chart with title and figure number should 

be printed on separate page and its original data 

presentation file should be inserted in the CD along with 

text.

Legend: Must be typed in a separate sheet of 
paper. Photomicrograph should indicate the 
magnification, internal scale and the method of 
staining. All drugs should be mentioned in their 
generic form. The commercial name may be used 
in parenthesis.

Acknowledgement: Individuals, institution, sponsor, 

organization or bodies can be acknowledged in the 

article for their contribution or financial or any form of 

assistance to the work.

References: For reference, use author number style 

(Vancouver) which is based on an ANSI standard 

adapted by the National Library of Medicine (NLM). 
References should be numbered consecutively in 
the order in which they are first mentioned in the 
text.Identify references in the text, tables and 
legends by Arabic numerals in  superscript. All 

citations to electronic references should be presented in 

numbered references following the text. The titles of 
the journals should be abbreviated according to 
the style used in Index Medicus. Write names all 
authors of the article.  The reference list is not 

usually checked by the editorial staff or reviewer. 

It is the total responsibility of author to provide 

accurate information.

Examples:

Standard journal article:

Khalil M,Chowdhury MAI, Rahman H, Mannan S, 
Sultana SZ, Rahman MM et.al. Splenic Mass and 
its relation to age, sex and height of the individual 
in Bangladeshi Peoples. J Bangladesh SocPhysiol 
2008;3(1):71-78.

Journal article with organization as author:

Name of organization full stop title of the article 
full stop abbreviated journal title coma year and 
month of publication semicolon volume colon 
page number.

American diabetes Association.diabetesupdate. 
Nursing, 2003Nov;Suppl:19-20

Journal article with multiple organization as 
author:

Name of the Ist organization semicolon Name of 
the 2nd organization semicolon Name of the 3rd 
organization full stop title of the article full stop 
abbreviated journal title full stop year and month 
of publication semicolon volume colon page 
number.

American Dietetic association; Dietitians of 
Canada. Position of Dietetic association and 
Dietitians of Canada: nutrition and women!s 
health. J Am Diet Assoc.2004 jun;104(6):984-1001.

Journal article with Governmental body as author:

Name of the bodies with intervening semicolon 
end with full stop topic colon title of article full 
stop Abbreviated journal title full stop year and 
month of publication semicolon volume colon 
page number.

National Institute on Drug Abuse (US); Caribbean 
Epidemiology Centre; Pan American Health 
Organization; World Health Organization. 
Building a collaborative research agenda: drug 
abuse and HIV/AIDS in the Caribbean 2002-2004. 
West Indian Med J.2004 Nov; 53 Suppl 4:1-78



Standard book with initials for authors:

Name of the authors full stop title of the book full 
stop edition full stop place of publication colon 
name of publisher semicolon copy right year full 
stop page number p full stop

Eyre HJ,LangeDP,MorrisLB.Informed decisions: 
the complete book of cancer diagnosis,treatment 
and recovery.2nd ed. Atlanta: American Cancer 
Society; 2002.768p.

Contributed chapter of a book:

Name of the authors of chapter full stop title of the 
chapter full stop In colon name of editors/editor 
coma editors/ edito full stop title of the book full 
stop place of publication colon name of publisher 
semicolon copy right year full stop page ranges.

Rojko JL, Hardy WD. Feline lukemia virus and 
other retroviruses. In:SherdingRG,editor.Thecat: 
diseases and clinical management.New York: 
Churchill Livingstone;1989.p.229-332.

Conference Proceedings:

Pacak K, Aguilera G, Sabban, E, Kvetnansky R, 
editors. Stress: current neuroendocrine and genetic 
approaches. 8th symposium on Catecholamines 
and Other Neurotransmitters in Stress: 2003 Jun 
28-July 3; SmoleniceCastle(place of conference), 
Slovakia. New York(place of publication): New 
York Academy of Sciences(publisher); 2004 Jun. 
590 p.

Scientific and Technical Reports:

Page E, Harney JM. Health hazard evaluation 
report. Cincinnati(OH)(Place of publication: 
Natonal Institute for Occupational Safety and 
Health (US)(Publisher); 2001 Feb.24 p(Total 
number of pages). Report No.: HETA2000- 
0139-2824

Dissertation &Thesis:

Entire Reference

Kempner JL. Aching heads,making medicine: 
gender and legitimacy in headache [dissertation]. 
[Philadelphia]: University of Pennsylvania; 
2004.271p.

Alam M. Study of Heart Rate Variability in 
Adolescent Athletes[M Phil thesis].[Dhaka]: 
Bangabandhu Sheikh Mujib Medical University; 
2008. 178p.

Part of Dissertation &Thesis:

Mackowski MP. Human factors: aerospace 
medicine and the origins of manned space flight in 

the United States[dissertation].[Tempe(AZ)]: 
Arizona State University;2002 May.Part 2,Space 
medicine;p.188-377.

Alam M. Heart Rate Variability in Adolescent 
Athletes[M Phil thesis].Dhaka(Bangladesh): 
Bangabandhu Sheikh Mujib Medical University; 
2008 July.Appendix(Name of the part) 4(Number 
of the part),Classification of Physical Activity 
Intensity(Title of the part). p.7(Location of the 
part).

Standard journal article on the Internet:

Kaul S, Diamond GA. Good enough: a primer on 
the analysis and interpretation of noninferiority- 
trials. Ann Intern Med [Internet]. 2006Jul4 [cited 
2007 Jan 4];145(1):662-9.Available from::http:// 
www.annals.org/cgi/reprint/145/1/62.pdf

Journal article on the Internet with organization 
(s) as author:

National Osteoporosis Foundation of South Africa. 
Use of generic alendronate in treatment of 
osteroporosis. S Afr Med J [Internet].2006 
Aug[cited 2007 Jan 9];9(8):696-7. Available from: 
http://blues.sabinet.co.za/WebZ/Authorize?
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Prevalence and Antimicrobial susceptibility pattern
of Bacterial Uropathogens in 250 Bedded General
Hospital, Pabna, Bangladesh
Ali SM1*, Habibullah M2, Ferdous J3, Hasan AMS4, Alam MM5, Saha BK6, Islam MA7

Abstract
Background: Urinary tract infections (UTIs) are one of the most common infectious diseases
encountered in the medical practices and often caused by multi-drug resistant (MDR)
organisms. This study was aimed to determine the prevalence of bacterial uropathogens and
their antimicrobial susceptibility pattern. Midstream clean catch urine samples were collected
from 875 patients of both sexes and different age groups attending Medicine outpatient
department of 250 Bedded General Hospital, Pabna, Bangladesh from July 2021 to December
2022. Uropathogens were identified by standard and specific microbiological techniques and
antimicrobial susceptibility pattern was determined by Kirby Bauer Disc diffusion method
following Clinical and Laboratory Standards Institute (CLSI) guidelines.

Results: Culture yielded a total of 316 (36.11%) significant growth of uropathogens. Females
were found to be much more prone to UTIs than males (2.89:1). E. coli was the most
predominant (77.53%), followed by Klebsiella spp. (10.13%) and S. saprophyticus (7.91%).
E coli was highly sensitive to amikacin (97.96%) and meropenem (97.55%), followed by
gentamycin (76.73%) and nitrofurantoin (76.33%). Maximum resistance was shown to
cloxacillin and penicillin-G while ampicillin, linezolid and co-trimoxazole were found to be
largely ineffective. Klebsiella spp. demonstrated maximum sensitivity towards amikacin
and meropenem, and good sensitivity to gentamicin but showed total resistance to penicillin-
G, linezolid and cloxacillin and high resistance to third- and fourth-generation cephalosporins.
S. saprophyticus showed high sensitivity to amikacin and meropenem, but absolute resistance
to cefixime and ceftazidime, and high resistance to ceftriaxone and co-trimoxazole.

Conclusion: Uropathogens in the present study showed maximum susceptibility to amikacin
and meropenem but increasing resistance to oral antibiotics is very alarming. Commonly
prescribed antimicrobials need to be continuously evaluated and empirical therapy must be
considered accordingly.
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Introduction:
Urinary tract infection (UTI) refers to the presence of
micro-organism in the urinary tract including urinary
bladder, prostate, collecting system or kidney. The
syndrome ranges from asymptomatic bacteriuria to

perinephric abscess with sepsis1. UTI is the second
most common infection in community practice2. About
35% of healthy women suffer from symptoms of UTI
at some point in their life. The incidence of UTI is
greater in women as compared to men, which may be



due to either anatomical predisposition or other host
factors3. About 150 million people suffer from UTIs
each year globally which results in greater than 6
billion dollars in direct health care4. The prevalence
increases among patients from lower socio-
economical group5.

Indiscriminate use of antimicrobial agents is a
common practice in underdeveloped and many
developing countries that often leads to emergence of
resistant microorganisms6. As a common practice,
empirical antimicrobial treatment is initiated before
the laboratory results of urine culture are available
which may lead to emergence and spread of
antimicrobial resistant strains7. The prevalence and
pattern of antimicrobial susceptibility of
uropathogens are constantly changing with the ever-
increasing use of antimicrobials8. For the selection of
appropriate drugs as well as for rational choice of
empirical therapy proper knowledge and continuous
monitoring of the susceptibility pattern is of
paramount importance. The present study was
carried out to determine the prevalence of bacterial
pathogens responsible for UTIs and their
antimicrobial susceptibility pattern with the aim to
disseminate information about choice of empirical
antibiotics.

Materials and Methods:
This study was done at the Department of Medicine,
250 Bedded General Hospital, Pabna for a period of
eighteen months from July 2021 to December 2022. A
total of 875 urine samples were collected from patients
who visited Medicine Out Patient Department of 250
Bedded General Hospital, Pabna, Bangladesh during
the study period. Patients of both sexes and all age
groups from 15 years and above were included.
Midstream clean catch urine samples were collected
in two sterile containers by standard procedures.

Semiquantitative culture was done on blood agar and
MacConkey’s agar media. The plates were incubated
aerobically at 37°C overnight. Isolated organisms
were identified by colony morphology, Gram staining
and relevant biochemical tests. Samples showing
significant colony count were taken into
consideration. Sensitivity patterns of the organisms
were determined by modified Kirby-Bauer Disc
diffusion method using Mueller-Hinton agar
according to Clinical and Laboratory Standards
Institute (CLSI) guidelines9,10. The following
antibiotic discs were used in antibiogram: amikacin,
amoxycillin, ampicillin, azithromycin, cefepime,
cefixime, cefotaxime, cefradine, ceftazidime,
ceftriaxone,cefuroxime, ciprofloxacin, cloxacillin,
colistin, co-amoxiclav, co-trimoxazole, doxycycline,
gentamicin, levofloxacin, linezolid, meropenem,
nalidixic acid, nitrofurantoin, penicillin-G and
tetracycline.

The protocol was approved by the Ethical Review
Committee of 250 Bedded General Hospital, Pabna,
Bangladesh and informed written consent was taken
from patients before collection of their samples.

Statistical analysis was done with Statistical Package
for Social Sciences (SPSS) version 23.0.

Results:
225 (25.71%) of the population under study were
males and 650 (74.29%) females with a male to female
ratio of 1:2.89. Out of the total 875 samples, 316
(36.11%) showed significant growth of bacteria, of
which 50 (15.82%) isolates were from male and 266
(84.18%) were from female patients. Bacterial growth
was found in 22.22% of the urine samples (50 out of
225) in men compared to40.92% of the samples (266
out of 650) in women.

Table 1. Distribution of specimens with significant growth

Number of Percentage Number of positive Percentage of
samples cultures positive cultures

Female 650 84.18 266 40.92

Male 225 15.82 50 22.22

Total 875 100 316 36.11
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Three age groups were considered to determine the
distribution of uropathogens according to age; highest
significant bacterial growth (38.35%) was observed in
the 15-29 age group, followed by 45+ age group (35.71%)
in females and in the 45+ age group (48%) in males.

Fig.-1: Distribution of positive growth of uropathogens in
age groups

Table II. Frequency of isolated uropathogens

Isolated uropathogens Number Percentage

Escherichia coli 245 77.53
Klebsiella spp. 32 10.13
Staphylococcussaprophyticus 25 7.91
Staphylococcus aureus 6 1.89
Pseudomonas spp. 4 1.27
Enterococci 2 0.63
Proteus spp. 1 0.32
Staphylococcus epidermidis 1 0.32
Total 316 100

Gram negative bacteria overwhelmingly outnumbered
(89.24% versus 10.76%) Gram positive ones in
frequency of uropathogens. Escherichia coli was the
most predominant (77.53%), followed by Klebsiella
spp. (10.13%), Pseudomonas spp. (1.27%) and Proteus
spp. (0.32%).

Table III. Antimicrobial sensitivity and resistance pattern of E. coli(n=245)

Antibiotic Sensitive Antibiotic Resistance

Amikacin 240 (97.96%) Cloxacillin 228 (93.04%)
Meropenem 239 (97.55%) Penicillin-G 226 (92.24%)
Tobramycin 211 (86.12%) Ampicillin 217 (88.57%)
Gentamicin 188 (76.73%) Linezolid 200 (81.63%)
Nitrofurantoin 187 (76.33%) Cefradine 184 (75.10%)
Levofloxacin 166 (67.76%) Amoxycillin 180 (73.47%)
Ciprofloxacin 152 (62.04%) Co-trimoxazole 180 (73.47%)
Doxycycline 133 (52.29%) Cefixime 167 (68.16%)
Ceftriaxone 99 (40.41%) Co-amoxiclav 166 (66.12%)
Cefepime 91 (37.14%) Cefuroxime 160 (65.31%)

Klebsiella spp.showed maximum sensitivity to amikacin and meropenem (96.88% each) followed by gentamicin (75%).

Table IV. Antimicrobial sensitivity and resistance pattern of Klebsiella spp.(n=32)

Antibiotic Sensitive Antibiotic Resistance

Amikacin 31 (96.88%) Cloxacillin 32 (100.00%)
Meropenem 31 (96.88%) Penicillin-G 32 (100.00%)
Gentamicin 24 (75.00%) Linezolid 32 (100.00%)
Tobramycin 20 (62.50%) Ampicillin 29 (90.63%)
Nitrofurantoin 18 (56.25%) Amoxycillin 29 (90.63%)
Cefotaxime 16 (50.00%) Co-trimoxazole 29 (90.63%)
Levofloxacin 13 (40.63%) Co-amoxiclav 24 (75.00%)
Ciprofloxacin 13 (40.63%) Cefradine 23 (68.16%)
Ceftazidime 13 (40.63%) Tetracycline 21 (66.12%)
Azithromycin 12 (37.50%) Cefuroxime 20 (62.50%)

Most predominant Gram-positive bacteria found in this study, S. saprophyticus, showed high sensitivity to
amikacin (88%), meropenem (80%), nitrofurantoin (72%) and gentamicin (72%).
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Table V. Antimicrobial sensitivity and resistance pattern of staphylococcus saprophyticus (n=25)

Antibiotic Sensitive Antibiotic Resistance

Amikacin 22 (88.00%) Cefixime 25 (100.00%)
Meropenem 20 (80.00%) Ceftazidime 25 (100.00%)
Tobramycin 19 (76.00%) Cefepime 24 (96.00%)
Gentamicin 18 (72.00%) Colistin 23 (92.00%)
Nitrofurantoin 18 (72.00%) Ampicillin 21 (84.00%)
Ciprofloxacin 16 (64.00%) Nalidixic acid 21 (84.00%)
Cefradine 16 (64.00%) Cefotaxime 20 (80.00%)
Tetracycline 15 (60.00%) Ceftriaxone 20 (80.00%)
Doxycycline 13 (52.00%) Co-trimoxazole 20 (80.00%)
Levofloxacin 13 (52.00%) Cefuroxime 17 (68.00%)

Fig.-2. Antibiogram profile of  S. aureus (n=6)

Pseudomonas spp. were fully susceptible to amikacin
and meropenem, and 75% susceptible to gentamicin;
but showed total resistance to cefuroxime, cefixime,
ceftriaxone, co-trimoxazole and linezolid, and 75%
resistance to both nitrofurantoin and ciprofloxacin.

Figure 3. Antibiogram profile of Pseudomonas spp. (n=4)

Discussion:
Urinary tract infections are one of the most common
infectious diseases encountered in the medical
practices and only second to respiratory tract
infections as a cause of hospital visit11. Antimicrobial
resistance to various classes of antimicrobials to
uropathogens continues to be a major health problem
in different parts of the world12,13. Consequently, the
empirical treatment of UTIs becomes difficult and
unpredictable due to the lack of alternative effective
antibiotics14. As urinary pathogens vary considerably
in different geographic areas, antibiogram profile of
the isolates is a must for the physicians to combat
drug-resistant organisms. This study has been carried
out to determine the prevalence of bacterial pathogens
causing uncomplicated UTIs and their antibiotic
susceptibility pattern.

It is well established that UTI is more common in
females than in males and our findings have rightly
coincided with those in other studies5, 14-16.
Regarding prevalence of the uropathogens, our
observation is in good agreement with several
previous reports15-18.

In the present study, 15-29 years age group had the
greatest number of positive bacterial growth, followed
by 45+ age group in females and in the 45+ age group
in males, which corelates with the observations by
some other researchers14,19. The variation of
prevalence within different age groups may be
attributed to the hormonal changes affecting the
mucosal adherence of bacteria, frequent sexual
activity, use of spermicidal agents, menopause for
women and prostate gland enlargement of men20.
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E.coli was found to be the predominant organism with
a prevalence rate of 77.53%, followed by Klebsiella
spp. and S. saprophyticus. Again, Gram-negative
bacteria greatly outnumbered Gram-positive ones.
These findings are remarkably consistent with
previous studies conducted home and abroad14, 21-

25. The prevalence of E. coli as the most common
organism causing UTIs is due to the fact that they are
the normal fecal flora and possess several adhesion
factors such as adhesin, pili, P-fimbriae and P1-blood
group phenotype receptor responsible for their
attachment to the uroepithelial cells26,27.

The most common bacterial agent of UTI, E. coli,
showed maximum sensitivity to amikacin and
meropenem. Gentamycin and nitrofurantoin were
found to be sensitive in 76.73% and 76.33% cases
respectively. Maximum resistance was shown by E.
coli to cloxacillin and penicillin-G while
ampicillin,linezolidand co-trimoxazole were found
to be largely ineffective. Similar findings were also
observed by Jhora et al and Shahnaz et al5,28.

Most isolates of Klebsiella spp.are susceptible to
fluoroquinolones, aminoglycosides, and
carbapenems8, therefore Klebsiella pneumoniae
demonstrating maximum sensitivity towards
amikacin and meropenem, andgood sensitivityto
gentamicin was expected. Nitrofurantoin showing
fair sensitivityand quinolonesshowing less sensitivity
contradicts with the findings of Haque et al and
Bouza et al8,15. Klebsiella spp. are intrinsically resistant
to penicillins and can acquire resistance to third- and
fourth-generation cephalosporins owing to the
production of plasmid-mediated extended-spectrum
beta-lactamases (ESBLs), so penicillin-G being totally
useless and ampicillin, amoxycillin, cefuroxime,
cefixime and ceftriaxone being found to be highly
resistant supports the findings of other
researchers8,15.

S. saprophyticus has shown high sensitivity to
carbapenem and gentamicin, and moderate
sensitivity to ciprofloxacin which was similar to the
findings of Jhora et al2.The organism being absolutely
resistant to cefixime and ceftazidime, and highly
resistant to ceftriaxone and co-trimoxazole was
supportive of the findings of Haque et al15but contrary
to the findings of Jhora et al2.

Amikacin found to be completely ineffective against
S. aureusin a previous study14has shown 100%
susceptibility in the present one and in another study

from Bangladesh29 while high sensitivity towards
gentamicin and remarkable resistance to cefixime
(83.33%) were consistent with the findings of other
researchers14,29.

Pseudomonas spp. being fully susceptible to
amikacin and carbapenemhas been contradictory to
but showing total resistance to ceftriaxone, co-
trimoxazole and nalidixic acid, and 75% resistance
to nitrofurantoin has been supportive of the findings
of Sanjee et al 14. Carbapenem (meropenem) having
been considered as the most effective anti-
pseudomonal drug in our study was also observed
by Begum et al in a study in Bangladesh in 201330.

Almost all the uropathogens have shown remarkable
amount of susceptibilityto gentamicin from
aminoglycoside group and meropenem from
carbapenem group. In addition, gentamicin and
nitrofurantoin were also found to be strongly effective
and quinolones were observed to be fairly sensitive.
All the drugs from 2nd, 3rd and 4th generation
cephalosporins (cefuroxime, cefixime,ceftriaxone,
cefepime), co-trimoxazole and co-amoxiclav were
found to be either ineffective or less effective against
most of the uropathogens, which is a red alert for
empirical treatment of uncomplicated UTIs.

This study has clearly demonstrated that the
uropathogens are becoming resistant to the most
commonly prescribed antibiotics for the treatment of
uncomplicated UTIs. Extended spectrum â-lactamase
(ESBL) of Gram negative uropathogens help them to
gain resistance against 3rd and 4th generation
cephalosporins8,15 whereas resistance to carbapenem
antibiotic group is often due to loss of outer membrane
proteins and up-regulation of active efflux pumps or
production of metallo-â-lactamase (MBL)31. Major
factors known to influence the evolution and transfer
of multi drug resistance among microorganisms are
incomplete doses, ease of access, over prescription,
prescription of higher generation antimicrobials,
prescribing antibiotics without laboratory results and
indiscriminate use of antimicrobials in agriculture
and livestock sectors32. As drug resistance is mainly
an acquired property which can also be lost in any
time, the resistance profile of some drugs shows rises
and downfalls with course of time towards a
particular pathogen33.

No fundamentally new classes of antibiotic drugs
have been developed since the 1950s, and the means
of diagnosing bacterial infections remains largely
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unchanged since the 19th century which accounts
for the death of 700,000 people each year from
infection by drug-resistant pathogens and parasites.
If left unchecked, by 2050, drug-resistant bacteria
could kill 10 million people each year - more than
currently death from cancer, knocking 2.0-3.5% off of
the global GDP34. To prevent the emergence of MDR
pathogens globally continuous surveillance and
monitoring is a must.

The present study, conducted on a small number of
samples in a small District Hospital, Bangladesh,
hardly represents the total scenario. As the resistance
pattern of the uropathogens is ever changing and
continuous, we recommend for a broad-based
longitudinal study that can reflect the broader
perspective which may serve as a basis for the
development of the national antibiotic guideline and
timely revision of the existing guideline in response
to the emerging MDR pathogens. We do emphasize
molecular level researches on the mechanism of drug
resistance coupled with computational biology for
identification of potent drug target so that novel
therapeutic agents are designed against MDR
pathogens.

Conclusion:
The present study found E. coli to be the predominant
uropathogen, followed by Klebsiella spp. and S.
saprophyticus. High resistance was documented
towards second-, third- and fourth-generation
cephalosporins. Amikacin and meropenem were
found to be the most effective drugs with over 95%
overall sensitivity but resistance to oral antibacterials
was increasing. The rapid emergence of antimicrobial
resistance is a serious warning sign that we must be
cautious with overprescribing and indiscriminate use
of antibiotics. Appropriate antimicrobial drugs
should be prescribed in accordance with culture and
sensitivity reports, and empirical therapy must be
considered on the recent antibiogram profile of a
particular geographic area.
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Cerebrospinal fluid examination findings in
infections of the brain and its meningeal coverings
Sorowar M1, Khan MA2, Habib MA3, Amin MP4, Masud SF5, Ahmad I6, Arna SM7, Ahmad Q8

Abstract
Background: Examination of the CSF is the most important diagnostic test in the management
of patients with features of infection of the brain and its meningeal coverings.

Objective: To study the effectiveness of investigating the CSF in diagnosing infections of the brain
and its meningeal coverings and treating such patients who are admitted in our tertiary care hospital.
Methodology: All patients admitted in Holy Family Red Crescent Medical College Hospital
from July to December 2021 whose CSF was examined were included in the study. The
course of the patients were followed till discharge, and the patients were followed up for 6
months after discharge. All the investigation reports were studied and their usefulness in
reaching a specific diagnosis of these patients and their management were assessed.

Result: 12 patients met the criteria for inclusion in the study. Specific bacteriologic diagnosis
was made by examination of CSF in one patient only in whom gram-ve intracellular diplocci
were found suggestive of Meningococcal Meningitis. All the other CSF investigation reports
helped as ancillary data in the management of these patients. All the 12 patients improved
after treatment and left the hospital in stable condition.

Conclusion: Admission in a tertiary care hospital carries a good prognosis for patients
suffering from the grave condition of infection in the brain and its meningeal coverings. In
our patients CSF examination may help in reaching a specific diagnosis occasionally but
mostly it provides ancillary data in reaching a diagnosis and in management of these patients.

abna Medical Journal 2022;1(1): 10-17.

1. Dr. Moutusi Sorowar, Assistant Professor, Department of Anaesthesia, National Institute of Ophthalmology & Hospital, Dhaka.
2. Dr. Md Ahsanuzzaman Khan, Assistant Professor, Department of Respiratory Medicine, Holy Family Red Crescent Medical

College, Dhaka.
3. Dr. Muhummad Ahosan Habib, Registrar, Department of Neuromedicine, Holy Family Red Crescent Medical College,

Eskaton, Dhaka.
4. Dr Md Pervez Amin, Assistant Professor, Dept. of Neurology, Pabna Medical College, Pabna.
5. Dr. Syed Faravee Masud, Resident, Department of Neuromedicine, Holy Family Red Crescent Medical College, Dhaka.
6. Dr. Imranuddin Ahmad, Medical Officer, Golabganj Health Complex, Sylhet. Mob: 01768410426.
7. Dr. SamiaMehreen Arna, Medical Officer, Central Hospital, Dhaka.
8. Prof. Quamruddin Ahmad, Prof. of Neurology, Holy Family Red Crescent Medical College, Dhaka.
Correspondence: Dr. Moutusi Sorowar, Assistant Professor, Department of Anaesthesia, National Institute of Ophthalmology
& Hospital, Dhaka. Mob: 01717001819. Email: moutusisorowar1980@gmail.com

Keywords:
CNS infections, Meningitis; CSF
Examination.

Article info
Received : 05.02-2022
Accepted : 17.03.2022
No. of Tables : 3
No. of Figure : 0
No. of References : 21

  Original Article

Cite the Article:
Sorowar M, Khan MA, Habib MA,
Amin MP, Masud SF, Ahmad I
et al. Cerebrospinal fluid
examination findings in
infections of the brain and its
meningeal coverings. PMJ
2022;1(1): 10-.17.

Introduction
Bacterial meningitis causes approximately 318,000
deaths annually worldwide, resulting in an estimated
20,383 years of life lost. The incidence ranges from
approximately 0.9 per 100 000 individuals per year
in high-income countries to approximately 10 to 80
per 100 000 individuals per year in low income and
middle-income countries. Mortality rates in adults
and neonates with bacterial meningitis range from
6% to 54%.Mortality also varies from 10% in high-
income countries to up to 58% in low-income
countries. The risks of neurological sequelae, such as
focal neurological deficits (eg, hemiparesis, cranial
neuropathies), hearing loss, and memory impairment,

also vary, from 9.4% in Europe to 25% in Africa.1,2,3,4

Bacterial meningitis is an acute medical emergency
whose successful treatment requires highly
bactericidal antibiotics. Many challenges have to be
overcome to achieve optimal patient outcome. Firstly,
the antibiotics must be able to penetrate the blood
brain barrier and achieve significant bactericidal levels
in the CSF. Finally bactericidal therapy produces lysis
of the bacteria and these lytic products are highly
inflammatory. To prevent damage from these lytic
products adjunctive therapy have to be given to
prevent neuronal death. These challenges are an
extreme example of the different requirements for
treating infections in different body sites.5



Infections of the brain and its meningeal coverings
require urgent specific diagnosis and choice of
appropriate antibiotic treatment. For the diagnosis of
the infection the most important investigation is the
examination of the Cerebrospinal fluid and should
be undertaken promptly before CSF is rendered sterile
by broad-spectrum antibiotics.CSF culture is
considered the gold standard for diagnosis of bacterial
meningitis, yet it is only positive in 70–85% of persons
with bacterial meningitis who have not received
antimicrobial therapy prior to lumbar puncture.6,7,8

Microbiological diagnostic tests such as culture, Gram
stain, polymerase chain reaction, latex agglutination
and immunochromatographic antigen testing can
confirm the diagnosis of bacterial meningitis but,
when negative, cannot rule out bacterial meningitis.9
Gram stain is more rapid and has good specificity
but sensitivity is poor (10–93% depending on the
organism and whether or not antibiotics were given
prior to CSF collection).14,16

This study was done to find out the CSF findings in
patients presenting with features of infection of the
brain and its meningeal coverings to assess the
usefulness of this investigation in the specific
diagnosis of such patients.

Materials and Method
This study was carried out in the Holy Family Red
Crescent Medical College Hospital. Patients admitted in

the different wards from July to December, 2021 and in
whom Cerebro-Spinal Fluid examination was done were
included in the study. CSF was collected by conventional
lumbar puncture and examination of the CSF was done
in the pathological laboratory of the hospital.

The CSF was first examined physically and the
physical properties noted.

Then Gram stain and ZN staining was done to detect
the presence of organisms including Mycobacteria.

Cytological examination was done to detect the type
and number of different types of cells in the CSF.

Biochemical examination detected the presence of
glucose and protein in the CSF and at the same time
peripheral blood was collected and the Random blood
sugar estimated.

CSF culture was done in all the patients. Culture for
Mycobacteria was not done in any patient.

Amongst special investigations Gene Expert for
detection of Mycobacteria and also PCR for
Mycobacteria were done in some patients.

The patients were discharged after they improved.
They were followed up once after one month and
asked to report back again if they had any problem. 6
months after discharge the patients were contacted
at the mobile number they provided and their
condition noted.

Results
12 patients were included in the study.

   Table I. Demographic Data of thePatients and their Chief Complaints.

Patient Age Sex Bed No Address with Chief complaints

(yrs) Mobile number

1. 18 F SFG 2 Munshiganj Low back pain for 10 days.
Weakness both lower limbs - 3 days

2. 70 F ICU 5 Brahmanbaria Fever, cough, respiratory distress – 7
 days. Disorientation – 2 days

3. 18 F SC - C6 Cox’s Bazaar Fever, Headache – 17 days.
Lower abdominal pain – 10 days

4. 19 F ICU - 8 Brahmanbaria Fever, headache for 4 days.
Unconsciousness for 2 days.

5. 70 F MF 9 Narsingdhi Fever 3 days, Severe headache 1
day, Vomiting 3 times, Disoriented 7 hours

6. 50 F MF 9 Noakhali Fever for 15 days, Semiconscious
for few hours.

7. 70 F SC – 2/D Narsingdhi Fever for 4 days, Altered level of
consciousness for 3 days
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    Table I. Cont’d

Patient Age Sex Bed No Address with Chief complaints

(yrs) Mobile number

8. 13 M MM – 1/10 Cumilla Headache and Vertigo for 10 days,

01843885261 Vomiting for several episodes.

9. 40 F 314 C Noakhali Fever for 3 days, Vomiting several episodes

01741048185 1 day, Headache and generalized bodyache for 1 day.

10.  70 F MF 10 East Rampura, Fever for 20 days. Unconsciousness

Dhaka 01674862125 from 4 days back

11. 35 M C - 227 BecharamDeuri, Unconsciousness for 8 hours,

Dhaka01717067660 Convulsions for 3 episodes.

12. 55 M MM - 3/8. Hobiganj, Sylhet Disorientation for 3 days. Headache

ICU - 2A 01722687898 and Fever for 1 day.

   Table II. Examination  Findings  of  the  Cerebro - Spinal  Fluid  (CSF)

Patient Physical Cytological Microbio-                Biochemical Blood

Appearance Report logical Report                Report Sugar

C A CS Total N L RBCs Gram Z N Glucose Pro tein mmol

WBC % % /cmm  Stain Stain mmol/L Gm/L /L

/cmm

1. W Cl Nil 20 10 90 Nil Nd Nd 3.4 0.40 6.8

2. W Cl Nil 50 10 90 Nil Nd Nd 9.0 0.48 17.8

3. W Cl Nil 50 10 90 Nil Nd Nd 3.9 0.18 6.6

4. W Hazy Nil 110 25 75 160 Nd Nd 4.5 2.63 7.3

5. W Cl Nil 60 15 85 40 Nd Nd 6.8 1.88 12.7

6. Red-dish Hazy Nil 30 30 70 950 Nd Nd 3.8 1.03 6.1

7. Red-dish Hazy Nil 100 10 90 Plenty Nd Nd 8.0 4.25 10.4

8. W Cl Nil 620 75 25 100 Nd Nd 4.3 1.72 7.8

9. W Cl Nil 140 10 90 Nil Nd Nd 2.2 186.0 5.8

10. W Cl Nil 100 20 80 20 Nd Nd 2.4 2.1 6.1

11. Straw Hazy ++ 300 90 10 100 Nd Nd 3.4 3.0 10.1

12. Red-dish Hazy Nil 200 20 80 600   Gram Nd 6.5 1.70

staining
of smear shows some gram -ve diplococci within
neutrophils, suggestive of meningococi

C=Colour;  A=Appearance;  CS=Clot or Sediment; W=Watery;  Cl=Clear  N=Neutrophil;  L= Lymphocytes;  Nd=Not
detected;  Ng=No growth;  PCR-M=Polymerase Chain Reaction for Mycobacteria;   CSF Culture=CSF Cu;  aom – after
one month;  ADL – Activities of Daily Living;  Treatment=Trt.
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    Table III.  Final Diagnosisand Result of Treatment

C=Colour;  A=Appearance;  CS=Clot or Sediment; W=Watery;  Cl=Clear  N=Neutrophil; L= Lymphocytes;  Nd=Not
detected;  Ng=No growth;  PCR-M=Polymerase Chain Reaction for Mycobacteria;   CSF Culture=CSF Cu;  aom – after
one month;  ADL – Activities of Daily Living;  Treatment=Trt; Lhp – Left Hemiparesis

Discussion
The Holy Family Red Crescent Medical College
Hospital is a multi-disciplinary 720 bedded hospital
situated in the heart of Dhaka City. It is one of the
oldest high profile private hospital of Dhaka,
established in the year 1954. Initially it was the choice
institution for obtaining healthcare for the upper
echelon of the society, but with the advent of the more
posh private medical institutions, it has been relegated

to the second division and now mostly caters to the
need of the middle class people of the society. Apart
from the major Medicine, Surgery, Gynae & Obstetrics,
Pediatrics units, sub-specialty units are also available
mostly for medicine.

In this study, all patients admitted in the Holy Family
Red Crescent Medical College Hospitalfrom July to
December 2021 and in whom cerebrospinal fluid
examination was done were included. The patients
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were followed up during their stay in the hospital
and after discharge when they came for follow up
mostly one month after discharge. 6 months after
discharge the patient was contacted by the mobile
number provided by them during hospitalization to
know about the general condition of the patient.

Table I shows that 9 of the 12 patients (75%) were
female. It is difficult to explain the preponderance of
females in this study. 4 patients were below the age of
20 years and the other 8above 35 years, with 4 patients
being 70 years old.

Physical Appearance of the CSF
Normal CSF is crystal clear. However, as few as 200
white blood cells (WBCs) per mm3 or 400 red blood
cells (RBCs) per mm3 will cause CSF to appear
turbid.10 Xanthochromia is a yellow, orange, or pink
discoloration of the CSF, most often caused by the
lysis of RBCs resulting in hemoglobin breakdown to
oxyhemoglobin, methemoglobin, and bilirubin.
Discoloration begins after RBCs have been in spinal
fluid for about two hours, and remains for two to four
weeks.11 In this study in 8 of the 12 patients the colour
of the CSF was clear watery CSF. Out of these 8
patients 5 had WBCs 60, 1 had 620 and the other 2
had 100 and 110. Out of these 8 patients one had
RBCs 160, another 100 and the other 2, 40 and 20,
and the rest 4 had no RBCs. In 3 patients the colour
was Reddish and in these patients the number of RBCs
were 600, 950 and plenty. The appearance of CSF in 7
patients was crystal clear. Out of these 7 patients, 4
had no RBCs, while 2 patients had 20 and 40 RBCs
and one had 100. The appearance of the CSF was
Hazy in 5 patients. In all these 5 patients the number
of RBCs were 100.

Cytological Examination of the CSF
Eighty-seven percent of patients with bacterial
meningitis will have a WBC count higher than 1,000
per mm3, while 99 percent will have more than 100
per mm3. Having less than 100 WBCs per mm3 is
more common in patients with viral meningitis.12

In this study 5 patients had total WBCs < 100/cmmbut
20/cmmin the CSF, none of the patient had a WBC
count > 1000/cmm3 and 7 patients had a CSF count
between 100 and 1000/cmm.

Peripheral blood in the CSF after a “traumatic tap”
will result in an artificial increase in WBCs by one
WBC for every 500 to 1,000 RBCs in the CSF. This
correction factor is accurate as long as the peripheral

WBC count is not extremely high or low. A traumatic
tap occurs in approximately 20 percent of lumbar
punctures.

The WBC count seen in normal adult CSF is
comprised of approximately 70 percent lymphocytes
and 30 percent monocytes. Occasionally, a solitary
eosinophil or polymorphonucleocyte (PMN) will be
seen in normal CSF.

Lymphocytosis is seen in viral, fungal, and
tuberculous infections of the CNS, although a
predominance of PMNs may be present in the early
stages of these infections. CSF in bacterial meningitis
is typically dominated by the presence of PMNs.
However, more than 10 percent of bacterial meningitis
cases will show a lymphocytic predominance,
especially early in the clinical course and when there
are fewer than 1,000 WBCs per mm3.

In this study the lymphocyte count was 90% in 5 of
the patients, and between 70 and 90 % in 5 patients.
The other 2 had 10% and 20% lymphocytes. In one
patient who was diagnosed as suffering from
Meningococcal meningitis, there were 600 RBCs/
cmm and 200 WBCs/cmm in the CSF out of which
80% were lymphocytes and 20% were neutrophils.

Microbiological Examination of the CSF
Gram stain is positive in 60 to 80 percent of untreated
cases of bacterial meningitis and in 40 to 60 percent
of partially treated cases. The sensitivity according to
the causative organism ranges from 90 percent in
pneumococcal or staphylococcal meningitis to less
than 50 percent in Listeria meningitis. Hyphae can
occasionally be seen in Candida or other fungal
meningitis case.

Several factors influence the sensitivity of Gram stain.
Laboratory techniques used to concentrate and stain
CSF can greatly influence reliability. Cytocentri-
fugation increases the ability to detect bacteria.13

Greater numbers of colony-forming units (CFU) per
mm3 of CSF increase the likelihood of a positive result.
Staining will be positive in 25 percent of cases if fewer
than 1,000 CFU per mm3 are present, and in 75 percent
of cases if more than 100,000 CFU per mm3 are present.
Lastly, the experience of laboratory personnel is very
important. Up to 10 percent of initial Gram stains are
misread.14

In this study no organisms were detected by gram
staining in 11/12 patients. 10 patients had already
started taking antibiotics 2 to 4 days before coming to
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the hospital, which could have decreased the chances
of detecting organisms by gram staining. In only one
patient gram staining of the CSF showed some gram
-ve diplococci within neutrophils, which was
suggestive of meningococci. This patient was treated
as a case of Meningococcal meningitis and the patient
improved with treatment.

Acid-fast staining should be done if tuberculosis is
clinically suspected. Only 37 percent of initial smears
will be positive for acidfast bacilli. This result can be
increased to 87 percent if four smears are done.15

Sensitivity can also be increased by examining the
CSF sediment.16

Acid-fast staining was also done in all the 12 patients
in this study but no AFB was detected in any slide. 2
patients were diagnosed as Tubercular Meningitis
and was cured with full course of anti-tuberculous
treatment.

Biochemical Examination of the CSF

CSF Protein
The adult range of 18 to 58 mg per dL (0.18 to 0.58 g
per L) is reached between six and 12 months of age.17

Elevated CSF protein is seen in infections, intracranial
hemorrhages, multiple sclerosis, Guillain Barré
syndrome, malignancies, some endocrine
abnormalities, certain medication use, and a variety
of inflammatory conditions. Protein concentration is
falsely elevated by the presence of RBCs in a traumatic
tap situation. This can be corrected by subtracting 1
mg per dL (0.01 g per L) of protein for every 1,000
RBCs per cmm.18 This correction is only accurate if
the same tube is used for protein and cell counts.CSF
protein levels do not fall in hypoproteinemia.

In this study, only 3 patients had CSF protein less
than 0.58 gm/L. In these 3 patients the CSF was
watery in colour and clear in appearance. RBCs were
nil and WBCs were d” 50/cmm. The highest amount
of protein detected in the CSF in this study was 4.25
gm/L and in this patient the colour of CSF was
Reddish, appearance was Hazy, RBCs were plenty
and WBCs were 100/cmm. In another patient the
protein was 3 gm/L and in this patient the colour
was straw, appearance was hazy, RBCs were 100
and WBCs were 300 and sediment was present ++. In
the patient who had RBCs 950, and WBCs 30, the
protein was 1.03 gm/L, and in the patient who had
RBCs 600 and WBCs 200 the protein was 1.0 gm/L.

CSF Glucose
A true normal range cannot be given for CSF glucose.
As a general rule, CSF glucose is about two thirds of
the serum glucose measured during the preceding
two to four hours in a normal adult. This ratio
decreases with increasing serum glucose levels. CSF
glucose levels generally do not go above 300 mg per
dL (16.7 mmol per L) regardless of serum levels.9

CNS infections can cause lowered CSF glucose levels,
although glucose levels are usually normal in viral
infections. Normal glucose levels do not rule out
infection, because up to 50 percent of patients who
have bacterial meningitis will have normal CSF
glucose levels.

Elevated level of glucose in the blood is the only cause
of having an elevated CSF glucose level. There is no
other pathologic process that causes CSF glucose
levels to be elevated.

In the 12 patients of this study the CSF glucose was
not markedly reduced in any patient. 2 patients had
CSF glucose less than 2.5 mmol/L and the
corresponding blood sugar was 5.8 and 6.1 in these
two patients. One of them was diagnosed as
Tubercular meningitis and the other as viral meningo-
encephalitis. The highest CSF Glucose was 9 mmol/
L in one patient and his corresponding blood sugar
was 17.8 mmol/L. In another patient the CSF Glucose
was 8 mmol/L and the corresponding blood sugar
was 10.4 mmol/L. In most of the other patients the
CSF Glucose was proportionately less than the
corresponding blood sugar.

CSF Culture
Cultures done on 5 percent sheep blood agar and
enriched chocolate agar remain the gold standards
for diagnosing bacterial meningitis. Antibiotic
treatment prior to lumbar puncture can decrease the
sensitivity of culture, especially when given
intravenously or intramuscularly.19

Mycobacterium tuberculosis is best grown using
multiple large volume samples of CSF. At least 15 mL
and preferably 40 to 50 mL of CSF are recommended.
Culture is positive 56 percent of the time on the first
sample, and improved to 83 percent of the time if four
separate samples are cultured. These cultures often
take up to six weeks to bepositive.20

In this study CSF culture was done in six patients, all
of them were negative. All these patients had already
started different broad-spectrum antibiotics before
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coming to the hospital which could have decreased
the CSF culture positivity.

CSF culture for Mycobacterium tuberculosis was not
done for any patient in this study.

PCR Examination of the CSF
Polymerase chain reaction (PCR) has been a great
advance in the diagnosis of meningitis. PCR has high
sensitivity and specificity for many infections of the
CNS, is fast, and can be done with small volumes of
CSF. Although testing is expensive, there is a potential
for cost savings by decreasing overall diagnostic
testing and intervention. PCR has been especially
useful in the diagnosis of viral meningitis,in which
patients the sensitivity is 95 to 100 percent, and a
sensitivity of 100 percent for herpes simplex virus
type 1, Epstein-Barr virus, and enterovirus.

PCR has a sensitivity of 54 to 100 percent and a
specificity of 94 to 100 percent for tuberculous
meningitis, and could replace acid-fast bacillus smear
and culture as the test of choice.21 PCR is sensitive for
acute neurosyphilis but not for more chronic forms.
PCR also is being studied as a diagnostic tool for
bacterial meningitis and other infections of the CNS.

In this study PCR for Mycobacteria was done in 4
patients out of the 12, and all of them were negative.
In this study only one patient was diagnosed as
Tubercular Meningitis but in that patient PCR was
not done. In our country PCR is only done to diagnose
Tuberculosis. PCR for diagnosis of Viral and other
bacterial infections is generally not available in our
country.

Conclusion:
In this study 12 patients whose CSF was studied were
included. Final diagnosis of the patients was made
on the basis of the clinical manifestations and the
results of the tests done of the CSF. All the patients
improved with treatment in the hospital and were
discharged in a stable condition. At the follow-up
after 6 months, 3 patients had died and 9 patients
were alright. All the 3 patients had died at home and
no exact cause of death could be ascertained. 1 patient
died 25 days after discharge, one after 3 months and
1 after 6 months. Of the 9 patients who survived, four
had residual disability though all of them could
perform the activities of daily living independently.

This study shows that patients admitted with features
suggestive of infection of the Central Nervous system

or its covering membranes, had a good prognosis as
all of them improved with treatment in the hospital
and could be discharged in a stable condition. The
examination and investigation of the CSF played a
major part in the diagnosis of these patients. Thus
examination of the CSF should be done at the earliest
possible time after admission in a hospital so that a
specific diagnosis can be made and the appropriate
treatment started as soon as possible.
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Detection of Carbapenemase Producing
Enterobacteriaceae by Modified Hodge Test in
Rajshahi Medical College Hospital
Nath SKD1, Horaira SMA2, Quddus MR3, Paul S4, Khan MMH5, Mitra S6

Abstract
Background: Carbapenem drugs are used as last resort antibiotic for the treatment of
extended spectrum beta-lactamase (ESBL) and AmpC beta lactamase enzyme producing
gram negative bacteria. But some bacteria produce carbapenemase enzymes and hydrolyze
these drugs. Carbapenamase genes are present on plasmid and these plasmid can contain
other drug resistant gene also as well as these plasmid can transfer to other bacteria of the
same or different species. So extended drug resistant bacteria originate and disseminate.
Misuse of antibiotics have a role for these purposes which cause gene mutation and appearance
of new mechanism of drug resistant. Members of enterobacteriaceae are gram negative bacteria
and many of them are normal flora of human colon and can easily be spread among human. So,
carbapenemase producing enterobacteriaceae can disseminate in the hospital and make infection
control difficult. There are a few antibiotics remaining for the control of infection with such
type of bacteria. So, early detection of these enterobacteriaceae and rational use of antibiotics
are essential for infection control in hospital.

Aims and objectives: The aim of this study is to identify carbapenemase producing
enterobacteriaceae which would help proper infection control.

Materials and methods: A descriptive type of study was carried out for the detection of
carbapenemase producing  enterobacteriaceae members in the department of Microbiology,
department of Surgery and its allied branches of Rajshahi Medical College and Hospital. A total
233 enterobacteriaceae were isolated from wound swab and antibiogram were done using
standard procedure between January 2014 to Decmber 2014. The enterobacteriaceae isolates
which showed resistant to both meropenem (Zone of inhibition d” 22mm) and ceftriaxone were
studied for the detection of carbapenemase production by Modified Hodge test(MHT).

Results: Within 152 meropenem and ceftriaxone resistant isolates 47 (30.92%) showed
carbapenemase production by MHT. The species distribution amongcarbapenemase producer
wereEscherichia coli68.08%, Proteus spp. 12.77%, Enterobacter app. 17.02%, Klebsiella
app. 02.12% and Providentia spp. 0.00%

abna Medical Journal 2022;1(1): 18-23.

*1. Dr. Shubhra Kanti Dev Nath. Associate Professor(CC), Department of Microbiology, Pabna Medical College.
2. Dr. Sarder Md. Abu Horaira. Assistant Professor, Departmrnt of Pathology, Rajshahi Medical College.
3. Dr. Md. Ruhul Quddus. Associate Professor, Department of Biochemistry, Pabna Medical College.
4. Dr. Sharmili PaulAssociate Professor (CC), Departmrent of Microbiology, Shaheed M Monsur Ali Medical College, Sirajganj.
5. Dr. Md. Mottalib Hossain Khan, Assistant Professor,Department of Microbiology, Pabna Medical College.
6. Dr. Sougata Mitra. Assistant Professor, Department of Pharmacology and Therapeuitics, Pabna Medical College.
Correspondence: Dr.Shubhra Kanti Dev Nath, Associate Professor(CC), Department of Microbiology, Pabna Medical College,
Email- skdevnath68@gmail.com  Phone: +88 01721665686

Keywords:
Carbapenemase,
Enterobacteriaceae, Modified
Hodge Test, Carbapenem
resistant.

Article info
Received : 29.012022
Accepted : 05.04.2022
No. of Tables : 4
No. of Figure : 1
No. of References : 29

Cite the Article:
Nath SKD, Horaira SMA,
Quddus MR, Paul S, Khan
MMH, Mitra S. Detection of
carbapenemase producing
enterobacteriaceae by Modified
Hodge test in Rajshahi Medical
College Hospital. PMJ 2022;1(1):
18-23.

Introduction:
Carbapenemase enzymes producing gram negative
bacterial infection is an everyday’s challenge for the
clinicians to combat with. In the last two decades,
gram negative bacteria gain more importance than
gram positive bacteria regarding this problem.1,2 The
prevalence of carbapenemase producing bacteria in
France is 3%- 5% and in India more than 80%.3

Clinicians often use beta-lactum drugs like penicillin,
cephalosporin, monobactum etc for infection control.

But extended spectrum beta-lactamase (ESBL) and
AmpC beta-lactamase producing gram negative
bacteria are resistant to those antibiotics in most cases
now. Thus, carbapenem group of beta-lactum drugs
i.e imipenem, meropenem, doripenem, itrapenem etc
are now used as last resort antibiotics for controlling
gram negative becterial infection.4 But many members
of gram negative bacteria again becomes resistant to
carbapenem antibiotics by producing carbapenem
hydrolyzing carbapenemase enzymes besides



modification of membrane permeability, excessive
drug efflux or by producing certain ESBL or AmpC
beta-lactamase with increase carbapenem
hydrolyzing capacity. These occur most often due to
gene mutation by misuse of antibiotics.5

There are three classes of carbapenemase enzymes
belonging to Ambler classification of beta-lactamase
enzymes such as class A, class B and class D.6 Class
A carbapenamase include Klebsiella pneumoniae
carbapenemase (KPC), Serratia marcescens enzyme
(SME), in Imipenem hydrolyzing enzyme (IMI) etc.
KPC are the most common and found mostly from
Klebsiella pneumoniaeand to a lesser extent from
Escherichia coli and other enterobacteriaceae species.
Class B carbapenemase include Active on imipenem
(IMP) carbapenemase, Verona-Integron encoded beta-
lactamase (VIM), New Delhi metallobeta-lactamase
(NDM) etc. These enzymes mainly produced by
Klebdiella pneumoniae, Escherichia coli (E. coli), Serratia
spp. and other enterobecteriaceae species. Oxa-48,
Oxa-181 etc are class D carbapenemase and produced
mainly by Klebsiella pneumoniae & Escherichiacoli.7

Death rate among KPC producing bacterial infection
attributed to 50% and that of the MBL producers
infection is 18%-64% whereas that in case of OXA-48
is unknown.7–9

Enterobacteriaceae is a group of gram negative
becteria among others. Many members of
enterobacteriaceae are normal flora of colon and cause
various infection as wound infection, urinary tract
infection, peritonitis, meningitis, pneumonia,
septicaemia etc. They can spread easily among
human by hand contact and by contaminated food
and water. They carries the gene for carbapenemase
enzymes mainly on their plasmid. So, they have the
capacity to transmit it to other bacteria of same or
different species by conjugation and contribute drug
resistant transfer. These phenomenon occurs mainly
in hospitals and its surrounding environment. The
bacteria carries genes for carbapenemase enzymes
may also carry other drug resistant gene in their
plasmid resulting in extended drug resistant (XDR)
highly virulent bacteria. There are a few antibiotics
against such type of bacteria.6,10,11

Bacteira producing carbapenemase enzyme can be
detected by molecular methods and enzyme detection
methods. Molecular methods are polymerase chain
reaction (PCR), DNA sequencing, iso-electric focusing,
spectrophotometry etc.12 Enzyme detection methods

include Modified Hodge test(MHT), double disc
synergy test, combined disc test, EDTA-imipenem
microdilution MIC test, E-test, MBL strip test etc.
Molecular methods detect carbapenemase enzyme
encoding gene but enzymatic methods detect
carbapenemase enzyme activity. MHT is a CLSI
recommended low cost enzyme detection method and
it can easily be performed in every microbiology
laboratory fascilities.13

Objectives:
The aim of the study was to identify carbapenemase
producing enterobacteriaceae in Rajshahi Meidcal
College Hospital. This would help in early detection
of these resistant pathogen, early start of proper
treatment and their effective control.

Materials and methods
Total 233 enterobacteriaceae were isolated from
wound swab in microbiology laboratory in Rajshahi
Medical College during the period of January, 2014
to December, 2014. Standard methods were employed
for the collection of sample and isolation and
identification of the organism. The identified
enterobacteriaceae were studied for drug sensitivity
by modified CarbyBauer disc diffusion method on
Muller-Hinton agar media. Antibiotic disc were
Meropenem (10 µg), Ciprofloxacin (5 µg), Levofloxacin
(5 µg), Ceftriaxone (30 µg), Aztreonam (3 µg),
Gentamycin (10 µg), Amicacin (30 µg), Azythromycin
(15 µg), Collistin (10 µg) and Cloramphenicol (30 µg).
Zone of inhibition was detected by CLSI, 2012
recommendation and technical data of Hi-media,
2012. The isolated enterobacteriaceae which showed
zone of inhibition to meropenem d” 22 mm and
resistant to cephtriaxone were considered as
carbapenemase producing enterobacteriaceae. The
carbapenemase producer were confirmed by
MHT.13,14MHT can detect carbapenemase producers
with sensitivity and specificity of 94% and 100%
respectively.15

Procedure of Modified Hodge test: 5 ml inoculum of
E.coli (ATCC 25922) was prepared and standardized
by 0.5 McFarland standard. The inoculum was
diluted 1:10 by adding 4.5 ml of sterile normal saline.
The diluted inoculum was spread on Muller-Hinton
agar plate with cotton swab and allowed to dry in air
for 3-10 minutes then an Imipenem (10 µg) disc was
placed at the centre of the plate. A straight line was
drawn with the help of inoculating wire loop
containing identified test bacteria from margin of the
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disc to the end of the Muller-Hinton agar plate. 4
identified test bacteria were tested in a single Muller-
Hinton plate and incubate overnight at 37p C.
Reading was taken after 24 hrs to see clover-leaf type
of indentation at the intersection of the test bacteria
and the E. coli (ATCC 25922) within the zone of
inhibition. Positive result was indicated by presence
of clover-leaf like indentation of the E.coli (ATCC
25922) along the streak line of test bacteria within the
zone of inhibition. Negative result showed no growth
of E. coli (ATCC 25922) along the test bacterial streak
within the zone of inhibition. Indeterminate result
showed by inhibition of the growth of E. coli (ATCC
25922) around the streak line of test bacteria.4,16

Result:
A total 233 enterobecteriaceae was isolated among
them E. coli 122 (52.35%), Proteus spp. 54 (23.17%),
Enterobecter spp. 37 (15.88%), Klebsiella spp. 14 (6.00%)
and Providentia spp. 6 (2.58%). Within those
enterobacteriaceae both Meropenem and Ceftriaxone
resistant were 152 (65.24%) where E. coli 70.49% (86/
122), Proteus spp. 51.85% (28/54), Enterobecter spp.
72.97% (27/37), Klebsiella spp. 57.14% (8/14) and
Providentia spp. 50.00% (3/6). Carbapenemase

producer among these resistant isolates were 30.92%
(47/152) and the species distribution among them
were  E. coli 37.21% (32/86), Proteus spp. 21.43% (6/
28), Enterobecter spp. 29.63% (8/27), Klebsiella spp.
12.50 % (1/8) and Providentia spp. 0.00% (0/3).
Distribution of carbapenemase producing
enterobacteriaceae species within total carbapen-
emase producing enterobacteriaceae were E. coli
68.08% (32/47), Proteus spp. 12.77% (6/47),
Enterobacter spp. 17.02% (8/47), Klebsiella spp. 2.12%
(1/47) and Providentia spp. 0.00 % (0/47).

Table I: Enterobacteriaceae species isolated from
wound swab

Organism isolated Numbers Percentage

E.coli 122 52.35%

Proteus spp. 54 23.17%

Enterobacter spp. 37 15.88%

Klebsiella spp. 14 6.00%

Provindentia spp. 6 2.58%

Total 233 100%

Table II : Organism resistant to Meropenem and both Meropenem and Ceftriaxone:

Organism Meropenem resistant Meropenem+Ceftriaxone resistant

E.coli (N=122) 88 (72.13%) 86 (70.49%)

Proteus spp.(N=54) 30 (55.55%) 28 (51.85%)

Enterobacter spp.(N=37) 27(72.97%) 27 (72.97%)

Klebsiella spp. (N=14) 8(57.14%) 8 (57.14%)

Provindentia spp.(N=06) 3(50%) 3 (50%)

Total (N=233) 156 (66.95%) 152 (65.24%)

N=Number

Table III : Carbapenemase producing enterobacteriaceae isolates among Meropenem+ Ceftriaxone resistant isolates

Number of resistant organisms Number of Carbapenemase Percentage
producing organisms

E.coli (N=86) 32 37.21%

Proteus spp.(N=28) 06 21.48%
Enterobacter spp.(N=27) 08 29.63%
Klebsiella spp. (N=08) 01 12.50%
Provindentia spp.(N=03) 00 00.00%
Total (N=152) 47 30.92%

N=Number
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Discussion:
Enterobacteriaceae are resistant to carbapenem drugs
due to production of carbapenemase enzymes,
increase membrane permeability, excessive drug
efflux and by production of ESBL or AmpC beta-
lactamase enzymes with increase carbapenem
hydrolysing capacity. In our study isolated
enteriobacteriaceae showed resistant to carbapenem
drugs was 66.95%.In a similar study at Franch by
Birgy A et al, 2012 17showed Meropenem resistant
53.33% which is nearly similar to our study. A study
in Dhaka by Noorjahan Begum and S.M.
Shamsuzzaman18 and a study in Mumbi, India by
Nair P.K. and Vaz M.S.19showed the prevalence of
carbapenem resistant was 14.49% and 12.26%
respectively which are much lower than our study.
In another study by Priyadarshini Shanmugam et al,
2013in Chennai, India20 showed 93.4%
enterobacterioceae were resistant to Meropenem

which is much higher than our study. The
dissimilarities between different studies may be due
to the random use of 3rd generation cephalosporins
and carbapenem without culture and sensitivity
which leads to the emergence of resistance to them
and their dissemination throughout the hospital.
This dissimilarities may also be due to inadequate
measure taken to prevent the spread of resistant
pathogen, no antibiotic policy in our hospital and
inadequate antibiogram of imperical antibiotic
therapy.

In our study, 30.92% of isolated enterobacteriaceae
was detected carbapenemase producer by Modified
Hodge test which is nearly similar to a study in
Hyderabad, India where Ramana KV. et al, 201321

showed carbapenemase production in
enterobacteriaceae was 35.9%. Our study is also
similar to a study of Cury AP et al, 2012 in Brazil22

and that showed carbapenemase production within
carbapenem resistant isolates were 35.46% by
Modified Hodge test. But our study is dissimilar with
the study of Priyadarshini Shanmugam et al, 201320

and Arend et al, 201523 who reported 82.6% and
83.23% isolates were positive by MHT which are
much higher in comparison to our study.

In our study carbapenemase production within
carbapenem resistant isolates of same
enterobacteriaceae species were E.coli 37.21%, Proteus
spp. 21.43%, Enterobacter spp. 29.63%, Klebsiella spp.
12.50% and Provindentia spp. 00.00% which is
dissimilar with the study of  Priyadarshini
Shanmugam et al, 2013 in Chennai, India20 who
found E. coli 80.95%, Proteus spp. 100%, Klebsiella spp.
86.36% and Citrobacter spp. 50% And with a study of
Anita E. et al, 2016 in Rajasthan, India24 who showed
E.coli 66.7% Klebsiella spp.78.6 % and Enterobacterspp

Table IV: Distribution of Carbapenemase producing enterobacteriaceae isolates among total carbapenemase producing
enterobacteriaceae.

Name of the organisms Total number of Carbapenemase producers Percentage

E.coli (N32) 47 68.08%

Proteus spp.(N=06) 12.77%

Enterobacter spp.(N=08) 17.02%

Klebsiella spp. (N=01) 02.12%

Provindentia spp.(N=00) 00.00%

N=Number

Figure 1: Positive result shows by bacteria of 4R striking
line in Modified Hodge test.
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100% whereProteus spp and Citrobacter app.were not
resistant to carbapenem which are also dissimilar
with our study. In our study the species distribution
among the enterobacteriaceae isolates which
produces carbapenemase by MHT were E.coli 68.08%,
Proteus spp. 12.77%, Enterobacter spp.17.02% Klebsiella
spp. 2.12% and providentia spp. 0.00%. In a similar
study by Ramana KV. et al, 2013  from Hyderabad,
India21 showed E.coli 19.28%, klebsiella spp. 40.61%,
Proteus spp. 4.57%, Enterobacter spp. 22.84% and
Citrbacter spp. 12.69% and Priyadarshini Shanmugam
et al, 2013 from Chennai India20 showed E.coli 44.74%
Klebsiella spp. 50%, Proteus spp. 2.63% and Citribacter
spp. 2.63%. Those study are dissimilar to our study.
In another study of Dr. Ph. Henkhoneng Mate et al,
2014 in Monipur, India28 found E.coli was 88.89%,
Klebsiella spp. 5.55%, Proteus spp. 5.55% which is
dissimilar to our study. In a study, Bora et al, 2014 at
Bharatpur, Nepal16 found E.coli was 51.25% and
klebsiella spp. 48.75% which is also dissimilar to our
study. In the study of  Datta et al, 2012 in
Chandigarh25 and Smita sood, 2014 in Joypur, India26

showed carbapenemase producing klebsiella-
pneumoniae was 0% and 100% respectively, which
are also dissimilar with our study. In the study by
Hayder et al, 2012 of Dhaka, Bangladesh27 and a
combind study in India, Pakistan and UK by
Kumarassamy K K et al, 20101 showed
carbapenemase producing Klebsiellapneumoniae were
4.8% and 1.7& respectively which are also dissimilar
to our study. The dissimilarities may be due to the
prevalence of carbapenamese producing gram-
negative bacilli varies greatly from country to country
and among different institution within the same
country.29 The dissimilarities may also be due to
defective culture and sensitivity report and
inadequate dose and duration of used antibiotics.
Other factors may be organism varies in different
geographical location and in different environment
as well as sanitation habit of the patients and variation
of antibiotic use in different hospital.

Though PCR is the gold standard for carbapenemase
producing bacteria detection but we were unable to
use that procedure due to lack of facilities. It is the
limitation of the study.
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Role of Polyethylene Plastic Bags for Prevention of
Hypothermia in Preterm and Low Birth Weight
Infants in a Tertiary Level Hospital in Bangladesh
Ferdous J1*, Hossain MA2, Hossain MB3, Afroz S4, Sultana D5, Ali SM6

Abstract

Background: Preterm and low birth weight infants have difficulty in maintaining body
temperature specially after birth and contributes to a major cause of neonatal mortality and
morbidity. Polyethylene plastic bags covering the trunk and extremities reduces hypothermia
without causing hyperthermia.The objective was to determine if placing preterm and low
birth weight infants inside plastic bags at birth maintains normothermia.

Methods: A total 108 infants with gestational age 28 weeks to before 37 weeks and/or with
birth weight of 1000 to 2499 grams, born at Labour and Gynae Ward (LGW) of Rajshahi
Medical College Hospital during the study period were randomly selected. 54 newborns
received standard thermal care and the other 54 were placed under polyethylene plastic
wraps.Axillary temperature was measured in the World Health Organization defined normal
range (97.7°-99.5°F), or mild, moderate or severe hypothermiaat 1 day after admission and
final outcome as discharged healthy or death was documented.

Result: Among infants randomized to polyethylene plastic bags,35(64.81%) maintained
normothermia, 7(12.96%) developed mild hypothermia, 10(18.52%) moderate and 2 (3.70%)
severe hypothermia. In control group, 42(77.78%) infants maintained normothermia, 4(7.40%)
developed mild, 5(9.26%) moderate and 3(5.56%) severe hypothermia.Regarding clinical
outcome, 47 (87.04%) infants in intervention group were discharged healthy and 7(12.96%)
died(p>0.05).In control group, 45 (83.33%) infants were discharged healthy, 1(1.85%) was
referred to Paediatric Surgery Department and 8(14.81%) died (p>0.05). None developed
hyperthermia.

Conclusion: Placing preterm LBW infants inside polyethylene plastic bags soon after birth
reduces hypothermia and hypothermia related complications without causing hyperthermia.It
is a low-cost and promising intervention in limited resource setting with limited availability
of radiant warmers and incubators. Polyethylene plastic bags are not superior tostandard
care but can be an alternative in our resource-poor setting.
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Introduction
Temperature control immediately after birth,
especially during resuscitation is particularly
important in reducing neonatal mortality &
morbidity1. In preterm & low birth weight infants,
there will be a drop in body temperature unless
measures are taken to prevent this heat loss. Current
resuscitation guidelines recommend placing the

infants under a radiant warmer, drying the skin,
removing wet linen & placing on a dry prewarmed
blanket to reduce heat loss2. Despite these measures
preterm very low birth infants are at high risk for cold
stress. The EPICURE study showed that with
decreasing gestational age, there was a very high
incidence of cold stress.3Extended period of cold
stress can lead to harmful side effects, which include



hypoglycemia, respiratory distress, hypoxia,
metabolic acidosis, coagulation defects, delayed
readjustment from fetal to neonatal circulation, acute
renal failure, necrotizing enterocolitis, failure to
increase weight or weight loss and in extreme cases
death1,4 Rapid postnatal fall on body temperature is
attributable to a combination of the physical
characteristics of the infant (e.g. large body surface &
thin layer of insulating fat) & environmental factors
in the delivery suite. Extent of heat loss & the four
modes of heat exchange (conduction, convection,
radiation & evaporation) are influenced by the
ambient air, temperature, pressure and relative
humidity and temperature of surrounding surface.5
Increased rate of heat loss is mainly caused by
evaporation of amniotic fluid from the skin surface
when the wet newborn moves from the warm
environment of uterus into a cool, dry delivery
suite.6In attempt to maintain core body temperature
within normal range, the term infants respond mainly
by production of heat from breakdown of brown fat &
peripheral vasoconstriction.7 When skin temperature
falls to 35-36°C, non-shivering thermogenesis is
initiated. The preterm infant has the combined
disadvantages of decreased fat for heat production
and insulation, decreased glycogen stores, immature
skin which increases water loss & poor vascular
control. They experience even higher evaporative heat
losses than term infants in the first day especially at
low ambient relative humidity.8

It is thought that the plastic bags reduce evaporative
& convective heat loss, insensible water loss & the
need for metabolic heat production.9,10 The
International Liaison Committee on Resuscitation
consensus statement recommends the use of a plastic
bag in the delivery room for very low birth weight
infants11 So in our poor country it is possible that the
addition of the plastic bag to standard WHO
thermoregulation care may be an effective
intervention to decrease the rate of hypothermia in
preterm LBW infants where others facilities like
incubator, radiant warmers are not so available. There
are not so many studies done in Bangladesh in this
perspective. So this study was done to determine if
placing preterm low birth weight infants in
polyethylene plastic bags after birth reduces
hypothermia and thus reduces hypothermia related
mortality and morbidities.

Materials and Methods
This study was conducted at Special Care Neonatal
Unit (SCaNU) of Department of Paediatrics, Rajshahi
Medical College Hospital (RMCH),Rajshahi,
Bangladesh from 01 February 2014 through 31 July

2014.  A total of 108 babies born before 37 completed
weeks of gestation, in LGW with birth weight between
1000 to 2499 grams, age less than 24 hours and whose
parents gave informed written consent for the study,
were selected for the study. After admission, the infants
were randomized into control (n=54) and intervention
group (n=54) by simple random sampling.

All infants were weighed first and axillary temperature
was recorded by clinical thermometer and thorough
clinical examination was done. Then the infants of
control groupreceived standard hospital care that is
providing warm room, immediate drying and
resuscitation under radiant warmers or placing inside
incubators. Infants of the intervention group, after
immediate drying and resuscitation, were placed
inside a plastic bag (nonmedical polyethylene plastic
bags measuring about 400×250×1mm costing about
taka 20 (US$ 0.20) per piece) covering trunk and
extremities up to neck. A woolen linen was provided
beneath the plastic bags to prevent skin excoriation;
head and hands and feet were covered with woolen
cap and socks respectively. Auscultation was done
over the bag and had umbilical access been required, a
hole was made in the bag to provide access.

For recording axillary temperature, the clinical
thermometer was placed high in the axilla and the
arm then held against the side of the baby for 2
minutes.Then the recorded temperaturewas
categorized as normothermia (97.7°-99.5° F), mild
(96.8°-97.52° F), moderate (89.6°-96.6° F) and severe
hypothermia (<89.6° F)12.

Axillary temperature and other vital parameters were
recorded every day 4 hourly at 6 am, 10 am, 2 pm, 6
pm, 10 pm and any time when sign of hypothermia
and other features of complications like brady- or
tachycardia, apnoea or tachypnea, prolong CRT
(capillary refill time), convulsion, vomiting or
abdominal distension developed and were managed
accordingly. Infants in the intervention group
received with hypothermia were first tried with using
table lamp with 200-watt bulb to maintain
normothermia and then wrapped in plastic bags. This
technique was also applied anytime whenever they
developed hypothermia after wrapping in.

Blood samples (Hb%, TC, DC, CRP) were sent on 2nd
day of admission and CBG (capillary blood glucose)
was done immediately after admission. Other
investigations like serum bilirubin, blood grouping
and blood C/S and plain X-ray abdomen were done
according to patient’s clinical condition. All
serological investigations were done from the
Department of Pathology, RMC and X-ray from the
Department of Radiology, RMCH. Babies’ weight was
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recorded daily and OFC weekly. Gestational age was
assessed by the last menstrual period or from early
ultrasound scans in the 1st trimester and clinically
by new Ballard score. Maternal information like age,
antenatal care, and complications during pregnancy
was ascertained by history and pathology records.

The numerical data obtained from the study were
analyzed by computer using Statistical Programs for
Social Science (SPSS, Version 15.0) and the results
were presented in tables, graphs & charts.

The protocol was approved by the Ethical Committee of
Rajshahi Medical College, Rajshahi, Bangladesh and
informed written consent was taken from the guardians
of the patients before collection of their samples.

Results
A total of 108 infants were enrolled in this study. The
baseline characteristics of neonates randomized to the
intervention and control groups were almost similar.
8(14.81%) neonates in intervention group had
gestational age within 28-30 weeks, 18 (33.33%) within
31-33 weeks and 28 (51.85%) within 34-37 weeks.

   Table I.  Baseline characteristics of study population

Characteristics Intervention group Control group Probability
 (n=54) (n=54)

Gestational age (weeks) 33.2±2.1 33.1±1.7 p>0.05
Birth weight (grams) 1800±415 1740±402 p>0.05
Sex (M/F) (24:30) (24:30)
Mode of delivery 36 (66.67%) 32 (59.26%) p>0.05
Multiple birth (twin) 9 (16.67%) 8 (14.81%) p>0.05
Maternal age 23±4.8 23.9±5.2 p>0.05
Antenatal care 39 (72.22%) 33 (61.11%) p>0.05
Admission age in hour 6.3±5.8 4.7±3.4 p>0.05
Axillary temperature on admission 95.3±1.5 95±1.3 p>0.05

After 1 day of admission, among 8 neonates in 28-30 weeks of gestational age group, 1 (12.5%) developed mild,
4 (50%) developed moderate and 2 (25%) developed severe hypothermia. In 31-33 weeks of gestational age
group, among 18 neonates, 3 (16.6%) developed mild and 6 (33.33%) developed moderate hypothermia; in 34-
<37 weeks of gestational age group, among 28 neonates, 3 (10.71%) developed mild hypothermia.

Table II.  Distribution of temperature Maintenance according to gestational age after 1 day of admission in
intervention group

Gestational age Frequency Normothermia Mild Moderate Severe

hypothermia hypothermia hypothermia

28-30 weeks 8 1 (12.5%) 1 (12.5%) 4 (50%) 2 (25%)

31-33 weeks 18 9 (50%) 3 (16.6%) 6 (33.33%) 0

34- <37 weeks 28 25 (89.29%) 3 (10.71%) 0 0

Total 54 35 (64.81%) 7 (12.96%) 10(18.52%) 2 (3.70%)

Table III. Distribution of temperature maintenance according to gestational age after 1 day of admission in control
group

Gestational age Frequency Normothermia Mild Moderate Severe
hypothermia hypothermia hypothermia

28-30 weeks 4 1 (25%) 1 (25%) 1 (25%) 1 (25%)
31-33 weeks 25 17 (68%) 2 (8%) 4 (16%) 2 (8%)
34-<37 weeks 25 24 (96%) 1 (4%) 0 0
Total 54 42 (77.78%) 4 (7.40%) 5 (9.26%) 3 (5.56%)
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The development of complications after hospital
admission is higher in control than intervention
group (Table IV). 15 (27.78%) infants in intervention
& 20 (37.04%) in control group developed septicemia.
2 (3.70%) babies in polyethylene bag group and 7
(12.96%) in control group developed NEC.
Development of NEC is higher in control than
intervention group & 1 infant in control group

Figure 1. Temperature maintenance after 1 day of
admission in both study groups

developed perforation following NEC. 2 infants of
intervention group developed neonatal convulsion.

Apnoea of prematurity was one of the common
causes of death of the sample population. 7 (12.96%)
infants in intervention and 13 (24.07%) in control
group developed apnoea which is also higher (almost
double) in control population. The rate of development
of apnoea was decreasing with increasing gestational
age. 15 (27.78%) infants in intervention and 11
(20.37%) in control group developed hypoglycemia
after admission.

The most common complication of the infants of both
group is neonatal jaundice, the incidence is also
higher in control 33 (61.11%) than in intervention 24
(44.44%) group. Development of neonatal jaundice is
a limitation of the study as after development due to
phototherapy infants were kept exposed &
polyethylene bags could not be introduced. In that
condition, infants were warmed with table lamp with
200-watt bulb. 1 infant in both group & 1 infant in
control group developed umbilical sepsis & IVH
respectively.

Table-IV. Comparison of clinical outcome between intervention & control group

Variables Intervention group (n=54) Control group (n=54) Probability

Mean birth weight 1800 ± 415 1740 ± 402 p > 0.05

Gestational age 33.2  ± 2.1 33.1 ± 1.71 p > 0.05

Admission age in hour 6.3  ± 5.8 4.7  ± 3.4 p > 0.05

Maternal age 23  ± 4.8 23.9 ± 5.2 p > 0.05

Temperature on admission 95.3  ± 1.5 95 ± 1.3 p > 0.05

Hypothermia after 1 day 19 (35.19%) 12 (22.22%) p > 0.05

Temperature on discharge 98.9 ± 0.4 99 ± 0.6 p > 0.05

Hypoglycaemia 15 (27.78%) 11 (20.37%) p > 0.05

Septicemia 15 (27.78%) 20 (37.04%) p > 0.05

NEC 2 (3.70%) 7 (12.96%) p < 0.05

Neonatal convulsion 2 (3.70%) 0 p > 0.05

Apnoea 7 (12.96%) 13 (24.07%) p > 0.05

Neonatal jaundice 24 (44.44%) 33 (61.11%) p > 0.05

Umbilical sepsis 1 (1.85%) 1 (1.85%) p > 0.05

Intraventicularhaemorrhage 0 1 (1.85%) p > 0.05

Perforation 0 1 (1.85%) p > 0.05

Skin problem 0 0

No. of discharge 47 (87.04%) 45 (83.33%) p > 0.05

No.  of death 7 (12.96%) 8 (14.81%) p > 0.05

No. of referral 0 1 (1.85%) p > 0.05
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Discussion
Keeping preterm LBW infants sufficiently warm
immediately after birth, specially during resuscitation
is problematic even when routine thermal care
guidelines are followed. The newborn cannot
shiver13& relies on interventions to protect it against
exposure to cold. The ability to maintain an
equilibrium between heat loss & heat gain14 despite
variation in environmental temperature is restricted
during the first 12 hours of life.15 So early intervention
in the delivery room or immediately after admission
to NICU is vital. The current trial shows that
placement of the trunk and extremities of preterm
LBW infants in polyethylene plastic bags reduces
hypothermia without causing hyperthermia.

In this study total 108 preterm LBW infants were
randomized enrolled, among them 54  were wrapped
with polyethylene plastic bags immediately after
admission and 54 were given  standard
thermoregulation. Most of the infants of the study
were hypothermic ( axillary temperature on
admission in intervention group was 95.3±1.5°F & in
control group was 95±1.3°F, p>0.05 ), documenting
the high prevalence of this problem. Axillary
temperature recorded after 1 day of admission was
97.6±1.4°F in intervention and 98.1±1.2°F in control
group, p>0.05 and 35 infants (64.81%) in intervention
& 42 (77.78%) in control group maintained
normothermia. In x2 test, at 5% level of significance
against df=1, the table x2 value is 3.841 but test
statistic=2.3, so p>0.05 & there is no statistical
significance of the study result.

There was also no significant difference of axillary
temperature on discharge between intervention &
control groups (98.9±0.4°F vs 99±0.6°F), in z
distribution table, the z value at 5% level of
significance 1.96 but the calculated z value =-1 , so
p>0.05. These findings concurred with those of
previous randomized controlled trials on the
effectiveness of polyethylene wrap in lowering the

rate of hypothermia in premature infants in delivery
room or after admission in NICU16,17,18.

Sunita et al16 compared the effects of wrapping (with
polyethylene) neonates of <31 weeks of gestation
(n=62) by measuring rectal temperature at nursery
admission. They reported that the use of occlusive
wrapping resulted in significantly higher admission
rectal temperature in infants <28 weeks compared to
non wrapped group (36.94±0.56°C vs 35.04±1.08°C
respectively p<0.001). No significant difference in
temperature was seen in neonates 28 to 31 weeks of
gestation. In the present study, the mean gestation
was 33.2 weeks in the polyethylene group & 33.1
weeks in control group and like the observations of
Sunita et al16 the present study also recorded no
significant difference of axillary temperature after 1
day of admission & also at discharge of the 2 groups.

Another study conducted between 60 neonates of d”
32 weeks of gestation & d” 1.5 kg birth weight in the
Neonatal Service Division of the Department of
Pediatrics, Pt. B.D.Sharma PGIMS, Rohtak19 from
1.8.07 to 31.10.08 showed that polyethylene wrap
decreased hypothermia after birth & mean axillary &
rectal temperature recorded in both intervention and
control group were comparable. Similar observation
was made by Mathew et al20 among 27 premature
neonates less than 28 weeks of gestation & reported
that vinyl bags prevented hypothermia at birth. The
average axillary temperature recorded at admission
to NICU in vinyl bag group was significantly higher
(35.9±0.13°C vs 34.9±0.24°C) than control group.  In
my study I only observed axillary temperature not
the rectal temperature (study limitation) which also
shows no significant difference.

Kent et al.21 observed improved admission
temperature in infants<31 weeks gestation by
increasing the ambient temperature in operation
theatre & wrapping premature infants in
polyethylene wrap. Ibrahim et al.22& Mc Call et al.23

made similar observations.

  Table V. Clinical outcome of study groups

Study group No. of discharge No. of death No. of referral Total Probability

Intervention 47 (87.04%) 7 (12.96%) 0 54 p >0.05 (NS)

Control 45 (83.33%) 8 (14.81%) 1 (1.85%) 54

Total 92 15 1 108

NS  : Non-significant in chi-square (2) test of significance
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The rate of maintenance of normothermia is slightly
lower in intervention than control group (64.81% vs
77.78%), one possible cause may be that the room &
environmental temperature were not well controlled.
We used only 4 room heater to warm the room but the
room temperature can t be monitored. Again most of
the infants, were received at about 4-12 hours after
birth, not immediately (mean admission age in hour
6.3±5.8 vs 4.7±34), which worst the outcome. Another
problem we faced during the study period was the
development of neonatal jaundice, which was the
most common complications and the infants had to
keep naked for phototherapy. As a result, most infants
became hypothermic during phototherapy. However
we overcomed the problem by using 2 table lamp of
200 watt bulb from both sides of phototherapy
machine.

The final outcomes (the rate discharge 87.04% vs
83.33%) was better in intervention than control & also
the rate of development of complications and the
number of death was lower in polyethylene group
which showed statistically no significant differences,
similar to the study done by Alicia et al24. The rate of
development of hypothermia and other complications
were decreasing with increasing gestational age and
birth weight in both groups.

Evaporation of amniotic fluid from the infant’s skin
surface is the mechanism of heat loss during
immediate postnatal period. Plastic bag reduces
evaporative heat loss6 & allow radiative heat to pass
through the plastic barrier to increase an infant´s body
temperature. So considering importance of
temperature maintenance in preterm LBW infants, it
could be concluded that it would make sense to
recommended the use of polyethylene plastic bags
during their resuscitation.

Conclusion
Neonatal hypothermia after birth is a worldwide issue
across all climates and placement of preterm LBW
infants inside polyethylene plastic bags soon after
birth reduces hypothermia and hypothermia related
mortalities and morbidities without causing
hyperthermia. It is a low-cost and promising
intervention for infants born in limited resource
settings where there is limited availability of radiant
warmers and incubators. As hypothermia in preterm
LBW infants and its consequences impose a
significant burden in our country and scarcity of
incubators and radiant warmers and affordability of

these to general people has made our infants even
more vulnerable, so polyethylene plastic bags can be
applied as an alternative of incubators or radiant
warmers for reducing hypothermia in preterm LBW
infants of our country where these facilities are not so
available.
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Case Report

Laryngeal Tuberculosis: A Case Report
Ali MI1, Rahman SH2, Wahiduzzaman M3, Hossain MA4, Alam MM5, Tarafder T6

Introduction

Tuberculosis (TB) accounts for the highest number of mortalities among
infectious diseases world wide. Laryngeal TB is an extremely rare presentation
of TB. It has many similarities to laryngeal carcinoma.1 Laryngeal TB used to
be a common complication in advanced pulmonary TB. However, it has become
a rare occurrence in developed countries since the introduction of anti-
tuberculous agents. In 2007, approximately 13.7 million people contracted TB
and 1.8 million died as a result of the disease. A total of 68% of newly infected
people were of Asian or African origin, whereas ethnic Europeans only made
up 5% of global TB case.2

After the introduction of anti-tuberculous agents, preventive programs and
better socio-economic conditions, TB incidence decreased dramatically up until
the 1980s.3,4,5

In subsequent years, however, the epidemic spread of HIV, illicit drug use and
the emergence of multi-drug-resistant mycobacteria have resulted in a
resurgence of TB. In 1993, it became the leading cause of death from a single
infectious agent. Increased numbers of migration and traveling to and from
less-developed countries also contributed to the worldwide spread.3,4,5,6,7,8
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Laryngeal TB used to be a common complication of
pulmonary TB. At the start of the 20th century it
affected 25-30% of all infected patients. Today,
laryngeal TB occurs in only 1% case.5,9,10,11 the pattern
and clinical symptoms of laryngeal TB have also
changed. Currently, it has may similarities to
laryngeal carcinoma.5,6,8,12

Highlighting the aforementioned dilemma we present
this case to emphasize the point that although primary
laryngeal tuberculosis is a rarity, it must be

considered among the differentials when evaluating
dysphonia and/or considering laryngeal carcinoma
in our population.

Case Report
Mr. Wahidur Rahman, 72 years old male presented
in our department with a four-month history of
persistent hoarseness. He did not have any history of
tobacco or irritant use. He had experienced recurrent
aspiration of liquid and had lost 4kg in weight. His
previous medical history was unremarkable.
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However, he gave no history of fever, night sweats
and/or dysphagia. There was no history of
tuberculosis (TB) contact. He had significant
hoarseness of voice.

Fiberoptic laryngoscopy revealed swelling, polypoid
and odematous of the whole length of it vocal cord.
Movement of the vocal cords were normal with
adequate airway. There was no lymphadenopathy
as confirmed by an ultrasonograpy of neck.

The initial anterposterior chest X-ray, being as a part
of the routine diagnostic work up showed
inhomogenous opacity of the right upper zone with
multiple carily lesions in the right intra hilar region
increasing pulmonary TB. His complete blood count
and electrolytes were within normal limits. A sputum
sample was not analyzed initially as the patient did
not have any symptoms of cough or spulum
production. His cardiac, liver and renal function were
all right. Direct laryngoscopy performed under general
anaesthesia revealed a oedematous swelling in the
whole length of the Lt. vocal cord and tissue taken
from Lt. cord and sent to histopathology.

Histopathological examination of the excised tissue
revealed the subepithelial region showed a few
epithelial cell tubercles without Casious necrosis.
Sputum sample was then collected which also
revealed acid fast bacilli or Ziehl-Neclsen staining
and grew mycobacteriua tuberculosis or culture. The
patient was referred to the Dot’s centre in our
university for further treatment an started on a four
drug anti-tuburculous therapy.

Repeated chest radiograph two month after the start
of anti-tuberculous therapy showed partial resolution
of the opacity and multiple carity lesions. On four

month follow up the patient reported feeling better
and clinical improvement had been noted in his
symptoms.

Discussion
Extra pulmonary TB in the head and neck region most
frequently occurs in the cervical lymph nodes (>90%),
followed by the larynx (2% to 6%).9,10 Involvement of
the temporal bone, sinonasal cavity, eye, pharynx,
thyroid and skull base are even less frequently
observed.5,9,10 The characteristics of laryngeal TB
have changed over the years and it has become a
challenge for otolaryngologists to distinguish this
disease from others. In the past, laryngeal TB typically
affected young people in the second or third decade
of life with advanced pulmonary TB. Symptoms were
cough, haemoptysis, fever, weight loss and night
sweats. An ulcerative, granulomatous lesion was
generally positioned on the posterior part of the
larynx due to accumulation of sputum in the
arytenoid region in bed-bound patients. Today,
laryngeal TB mainly involves people in their 50 s or
60 s presenting first and foremost with hoarseness
(80% to 100%). Other symptoms are odynophagia
(50% to 67%) and to a lesser extent, dysphagia,
dyspnoea, stridor, cough and haemoptysis.

Systemic symptoms have become rare.3,5-8,9,11

Laryngeal TB can involve all parts of the larynx and
there is no longer an unmistakable association with
pulmonary TB. The larynx becomes infected either by
a direct spread from the lungs, or by a haematogenous
spread from sites other than the lungs.5,11,12. The
former mechanism is most common and probably
relevant for the patient in our case. In the case of a
haematogenous spread, there is no evidence ofFigure 1: Histological Finding

Figure 2: FOL Finding
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pulmonary disease.3,7,9 The distinction between
laryngeal TB and chronic laryngitis or laryngeal
carcinoma in particular has become difficult.
Odynophagia is described as an important
discriminating symptom, since it is considered rare
in laryngeal cancer.2,5-7,11 Yet, from experience we
know that painful dysphagia is a well-known
symptom reported among patients suffering from a
supraglottic laryngeal carcinoma. In a physical
examination, the true vocal cords are most frequently
affected by laryngeal TB, followed by the epiglottis,
false vocal cords and ventricles, arytenoids, posterior
commissure and the subglottic area.4,7,12. Laryngeal
TB can manifest as oedema, hyperaemia or ulcerative
lesions, but can also present as a nodule, an exophytic
mass or obliteration of an anatomical structure.12.
Aside from chronic laryngitis and laryngeal
carcinoma, these various presentations give rise to a
comprehensive differential diagnosis including cat-
scratch disease, syphilis, sarcoidosis, Wegener’s
granulomatosis and fungal infections.8

Laryngoscopy revealed an oedematous tumour with
decreased mobility of the vocal cord. The clinical signs,
supported by the findings on the initial CT scan of
the larynx, led us to the diagnosis of a laryngeal
carcinoma. Laryngeal TB, however, can have the exact
same symptoms. In the majority of cases, there is an
association with pulmonary TB.2,4 Therefore, an
anomalous chest X-ray, if not compatible with
pulmonary metastasis, should alert the radiologist
and otolaryngologist to the possibility of TB,
especially when former chest X-rays were normal.

Laboratory techniques for detecting TB infections
include histopathological tissue examinations with
Ziehl-Neelsen histochemical staining for acid-fast
bacilli and identification of M. tuberculosis by
polymerase chain reaction or bacterial culture. The
latter method, although time-consuming, is
considered the reference standard.12 A CT of the neck
cannot definitively identify laryngeal TB since, as in
a chest X-ray, it can imitate many other diseases.
Antituberculous agents are the primary treatment for
laryngeal TB. If not treated early, laryngeal TB can
result in (sub) glottic stenosis, muscular involvement
and vocal cord paralysis when the cricoarytenoid
joint or recurrent laryngeal nerve are invaded.5,12

Conclusion
Laryngeal TB is uncommon, particularly in developed
countries, but it still occurs. There are no
pathognomonic features indicative of this disease
and it can mimic many others. If misdiagnosed,
laryngeal TB can have severe consequences for the
patient and anyone he comes into contact with.

Therefore, it is important for otolaryngologists to
recognise the altered pattern of laryngeal TB and to
be familiar with its resemblance to malignancy. This
is not only in view of clinical symptoms, but also
from a radiological point of view. Laryngeal TB should
be considered as a differential diagnosis in any
laryngeal disease and in particular in the case of a
laryngeal carcinoma.
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