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Ethics in Publication

Effective research involves a series of systematic procedures that researchers must
undertake in order to contribute to the existing evidence base. It includes identification

of research problem, formulation of research questions, objectives and hypothesis,
selection of appropriate study design, data collection and analysis, and publication1,2.
Publication of scientific paper is essential for evolution of science as well as for career
development. It helps in dissemination of study findings and gives visibility to the research.
Research work that is not published or documented is considered not done3. It is
mandatory to follow proper ethical guidelines in every step of the research process.

Organizations involved with publication ethics
There are some organizations who have developed guidelines for facilitating ethics

in publication. Authors, editors and reviewers must adhere to these guidelines in order
to produce accurate and unbiased scientific papers. Organizations involved with
publication ethics are:

• Committee on Publication Ethics (COPE): It is a forum created by editors of peer-
reviewed journals for discussing issues related to publication ethics. COPE published
“Guidelines on Good Publication Practice” to assist authors, editors, editorial board
members, and reviewers in the publication process4.

• Council of Science Editors (CSE):It promotes effective communication of scientific
information through identification of research misconduct and guidelines for action5.

• International Committee of Medical Journal Editors (ICMJE) : It is a group of
medical journal editors who developed guidelines primarily for authors who want to
publish in ICMJE member journals. Roles and responsibilities of those involved in
publishing are clearly outlined. Most journals follow ICMJE recommendations for
manuscript submission6.

• World Association of Medical Editors (WAME): It is a non-profit voluntary
association of editors of peer-reviewed journals. WAME facilitates cooperation and
communication among medical journal editors in order to improve editorial standards7.

• Consolidated Standards of Reporting Trials (CONSORT): It aims to address
issues arising from inadequate reporting of randomized controlled trials (RCTs).
CONSORT provides guidelines for reporting of RCTs8.

• Sense about science: It is an independent charitable organization that promotes
public understanding and respect for scientific evidence9.

Ethics approval and informed consent
It is mandatory for researchers to get their research proposal approved by

InstitutionalEthics Committee (IEC) or Institutional Animal Ethics Committee (IAEC). All
clinical trials must be registered with Clinical Trials Registry of India (CTRI) and authors
must provide CTRI registration number in their publications. In addition to this, obtaining
informed consent from all study participants is vital for conducting effective research3.

Scientific misconduct
Scientific misconduct refers to violation of standard codes of scholarly conduct and
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ethical behaviour in publication of research. Misconduct
may occur at any stage of the research process and puts
a question mark on integrity of the research.  Research
fraud including fabrication or falsification of data are
serious forms of scientific misconduct because they
distort observed truth. Fabrication refers to publishing
results and conclusions from data that were not
generated by experiments or observations. Falsification
refers to manipulating research materials, images, data,
equipment, or processes in order to alter observed results
of a study. Most publishers have strict rules against
research fraud and may take disciplinary action as per
COPE recommendations. Scientific misconduct also
includes plagiarism, violation of authorship rules,
simultaneous submissions, duplicate submissions,
salami slicing, and non-declaration of conflict of
interest10,11. A study conducted among medical
professionals in India indicated that 65.1% offered gift
authorship, 56.7% knew of an individual who fabricated
data, and 53.5% observed plagiarism12. Scientific
misconduct, however, does not include ordinary errors,
differences in interpretation of data, andscholarly or
political disagreements.

Authorship
An individual who has made significant contribution

to the research study in question is considered to be an
author. Contributions may include conceptualizing and
designing the study; data acquisition, analysis and
interpretation; writing draft or editing the manuscript;
approving the final draft; and being accountable for the
accuracy or credibility of the research11. ICMJE guidelines
state that all authors should fulfil criteria for authorship
and those who fulfi l criteria should be named in
publication6.

Authorship issues should be resolved before
conducting the study to avoid conflicts in future. Order of
authorship should be a joint decision of co-authors based
on extent of contribution of individual authors13. It is to be
noted that individuals who have provided technical
support, advice, research space, departmental support
or financial support do not qualify for authorship. They
may be listed as contributors or acknowledged
individuals14.

Ghost authorship, gifted authorship, and guest
authorship are the most commonly encountered
authorship misconduct. Ghost authors are those
individuals who have made substantial contribution to
research but are not listed in publication. Guest authors
are those individuals who are named in publication
despite making no significant contribution to the study.
Guest authorship is usually provided to improve chances
of acceptance of manuscript. Gift authors are usually
people in academic or administrative positions who have
made no significant contribution to study but are listed
as co-authors in publication due to their tenuous
affiliation with the study11.

Gifted or guest authorship is unethical and
unacceptable in publication. Authorship in research
publication is a responsibil ity and authors are
accountable for the study findings and results which are
published.

Conflict of interest
Conflict of interest (COI) occurs when researchers’

financial or personal interest affects their judgement and
influences conclusions of the study. This deteriorates
quality and integrity of research. Employment, grants,
patents, honorarium from funding agencies, or multiple
affiliations are often reasons for potential competing
interests. Most journals ask for disclosure of potential
competing interests during submission of manuscript
for publication6.

Plagiarism
Plagiarism refers to use of another author’s work in

the manuscript without taking consent, or giving credit or
acknowledgement. This is the commonest type of
scientific misconduct and research fraud.There are
several forms of plagiarism, some of which are listed
below:

• Direct plagiarism or plagiarism of text: This is
when a researcher reproduces another researcher’s
previously published work entirely or parts of it without
giving credit or acknowledgement to the original work.
Direct plagiarism must be avoided by citing the original
source in references or putting the copied part within
quotation marks.

• Plagiarism of ideas: This refers to copying and
reproducing someone else’s ideas without giving proper
credit to the original researcher. This form of plagiarism
is difficult to detect and often goes unnoticed. This is a
serious offence and must be avoided.

• Self-plagiarism: When an author uses sections
of their own previous work in following publications having
similar topic, it is called self-plagiarism. This can be
avoided by proper citations or putting copied text within
quotation marks13.

Simultaneous submission
Simultaneous submission occurs when researchers

submit the same manuscript to more than one journal
simultaneously. This is a serious scientific misconduct
and can lead to the same paper being published in two
journals. During manuscript submission, most journals
require declaration from the researcher that the
manuscript has not been submitted elsewhere
simultaneously. It is important for researchers to abide
by this rule and wait for decision before submitting to
another journal3.

Salami slicing
Researchers often publish multiple papers using

same dataset, same study population, same
methodology, or same hypothesis.  Slicing up a large
study into multiple segments and publishing them
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separately is called salami slicing. This is an unethical
practice and must be avoided.

However, large clinical trials or epidemiological
studies having multiple endpoints may be published
separately. Each publication should have a clearly defined
hypothesis and outcome of interest15.

Self-citation
It is unethical for authors to cite their previously

published work in subsequent publications which are
out of context. Self-citation is often done to increase
metrics such as G-Index or H-Index. This is scientific
misconduct and undermines reputation of the researcher
in the scientific community. However, it is acceptable when
researchers use self-citation for their subsequent
publications which are continuations of their previous
work or are within the same context3.

Conclusion

Authors must adhere to recommendations by
COPE or ICMJE for their publications. The issue of
unethical publications must be addressed through
appropriate training and guidance. Scientific
misconduct harms the reputation of the researcher as
well as the journals publishing such work. Serious
offences may lead to blacklisting of the researcher
and retraction of publication from the journal.
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Clinical auditing is a component of clinical
governance that determines whether the

healthcare being provided is in accordance with
accepted standards, thereby aiding in the improvement
of service quality and, if necessary, identifying areas
for improvement1. Good medical and operative records
are essential for proper medical practice in order to
ensure effective patient care. Operative notes not only
serve as a record of patient care and evidence for
medico-legal issues but also provide critical information
for research and auditing the performance of hospitals
and the working staff2-4. The Royal College of Surgeons
of England published Good Surgical Practice
Guidelines for legible, comprehensive and all-inclusive
medical record keeping5. These guidelines capture the
details of patient, surgical procedure, intra-operative

Original  Article

The Standard of Hand Written Operative Notes; A Long Campaign
towards Refinement — A Complete Audit Loop Study in a Teaching
Hospital

Yaqoob Hassan1, Ajaz Ahmad Rather2

Background : A comprehensive, thorough, accurate, legible and professional operative note allows seamless and
proper transfer of patient care from the operating table to the postoperative care room and beyond. Further, incomplete
and illegible handwritten operative notes in medico legal cases may be an Achilles heel in the surgeon’s defense.

Aims : This study audited the quality of operative note keeping of general surgical procedures against the
standards set by the Royal College of Surgeons of England (RCSE) guidelines. The aim of the study was to assess
the compliance while also improving record keeping, documentation, the quality of operative notes, and educating
surgery residents.

Materials and Methods : The information from operative notes of every patient undergoing general surgical procedures
was collected over a period of seven months. The data was formulated and analyzed using the SPSS version 20.

Results : Total of 560 operative notes were recruited and audited. All the notes were hand-written, with the majority
being written by postgraduate residents (86%).The postoperative care advice, fluid and antibiotic instructions were
documented in the finest manner (100%). However, only 1% of the notes mentioned the Patients’ name, Gender and
Age. All operative notes (>99 percent) included the names of the operative surgeon and assistants. The consultant
in charge was documented in only 12 percent emergency notes and 100 percent elective procedures. The name of
runners (Nursing Orderly) was missing from all the notes. Notably, no details of closure techniques were mentioned
in any of the operative notes. Almost all of the operative notes were not signed properly to include the resident’s name
and code.

Conclusion :  The quality of the operation notes that were entered into the patient’s case sheets was poor and
insufficient, and it needed to be greatly improved. The findings of the study underline the necessity for residents to
receive mandatory training on data collection and how to produce operative notes according to institutional rules.
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Editor's Comment :
A comprehensive and precise operative documentation
is indispensable not only for superior postoperative care
but also for academic and research purposes. Inadequate
postoperative notes is an Achilles Heel in a surgeon’s
defence and therefore may prove to be a medico-legal liability.
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findings, complications and postoperative care
instructions. The compliance to Good Surgical Practice
Guidelines for operative notes varies from hospital to
hospital. The ongoing auditing and assessment of
handwritten operative notes is now an important aspect
of Departmental clinical governance, as it determines
whether the changes listed in the action plan following
the baseline audit are being implemented for overall
patient care improvement. This study audited the
quality of operative note keeping for elective and
emergency general surgical procedures against the
standards set by the Royal College of Surgeons of
England (RCSE) guidelines. The aim of the study was
to assess the compliance while also improving record
keeping, documentation, the quality of operative notes,
and educating surgery residents.
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MATERIALS AND METHODS

This descriptive hospital-based audit loop study was
carried out at the SKIMS, Medical College and Hospital,
in a department of General and Minimal Access Surgery
over a period of seven months. The audit was carried
out with the approval of the Departmental Academic
and Research Committee (Order No. SKIMS/MCH/GS/
2021-571) and under the supervision of the Head of
Department. A total of 560 patients who underwent
various surgeries in elective and emergency settings
were included in the study and operation data were
collected. The information from the operative notes of
all the patients was collected by authors and formulated
for data collection. RCS England, Good Surgical Practice
2014 guidelines on operation note keeping was followed,
for completing the components on a checklist. The
operative notes were compared against the set data
points recommended in the RCS GSP guidelines for
various General Surgery Procedures (Table 1). At the
conclusion of audit study, the findings were presented
in the departmental meeting, where the deficiencies and
inadequacies were highlighted to the surgeons in the
Department (Fig 1).

Data was entered and analyzed in Microsoft Excel
2016 software, and each item was checked as present
or absent. The statistical analysis was carried out with
the Statistical Package for Social Science (SPSS)
version 20 software, and the results were provided as
number or percentage of patients.

RESULTS

A total of 560 operative notes were recruited and
audited with 296 (52.86 percent) elective general

surgical procedures and 264 (47.14 percent) emergency
surgeries. As the ongoing practice of the institute, all
the operative notes were hand-written. The majority of
the notes did not adhere to the RCS England guidelines
for General Surgical Practice. The majority of the
handwritten notes lacked one or more important items
mentioned in the standard guidelines.  The notes were
mostly written by postgraduate residents (86%),
followed by senior residents (13.5%) and junior
residents (0.5%). None of the notes was written by
the Consultants. The postoperative care advice, fluid
and antibiotic instructions were documented in the
finest manner (100%).

The Name, Gender and Age of patient were
mentioned in only 1% of notes. The date-of-surgery was
documented in 95% elective operation notes and 83%
in emergency notes. However, time was recorded only
in 4% emergency notes and not documented in any of
the elective procedures. The duration-of-surgery was
documented in 1% emergency operative notes and in
none of the elective procedures. The name of the
operating surgeon and assistant was documented in
all operative notes; 99.34% elective notes and 99.44%
in emergency notes. The name of anaesthesiologist
was captured in 70% elective cases and only 52% of
emergency notes. The name of the scrub assistants
was documented in 92% elective and 50% emergency
notes. The consultant in-charge was documented in
100% elective procedures and 12% emergency notes.
The name of runners (Nursing Orderly) was missing
from 100 % notes. The type of anaesthesia was
mentioned in 45% of notes. The operative position and
type of incision was noted in 1% elective surgical notes
and none of the emergency documents. The operative
diagnosis and intra-operative finding were mentioned in
99.45% operative notes. The occurrence of any intra-
operative complication and any additional operation
performed and its reason was inconsistently
documented in 12% operative notes. The details of
tissue removed, altered or added was mentioned in 8%

Table 1 — Good Surgical Practice Operation Note Data Points

Parameters

Patient Name, Gender and Age
Date and Time
Elective/Emergency procedure
Consultant in charge
Names of the operating surgeon and assistant
Scrub assistant
Type of Anaesthesia
Operative procedure carried out
Indication of procedure
Type of Incision
Pre- and postoperative diagnosis
Operative findings
Any problems/complications
Any additional operation performed and the reason
    why it was performed
Details of tissue removed, added or altered
Any foreign material or prosthesis used
Details of closure technique
Pot operative antibiotics and fluids
Detailed postoperative care advice
Signature

Fig 1 — SKIMS Medical College & Hospital General surgery
operation proforma
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notes and only 20% operative notes documented the
foreign body or prosthesis used. Notably none of the
operative notes mentioned the details of closure
techniques; however, 100% notes documented the
postoperative care advice, antibiotic and fluids. Almost
none of the operative notes in both the emergency
and elective records were correctly signed with the
resident’s name and institutional code.

DISCUSSION

The accuracy of operative notes is critical to
providing effective patient care in the postoperative care
room, general wards and beyond in follow-up. The
accurate and comprehensive documentation of the
operation is essential for providing safe postoperative
patient care and forms an important part of the legal
documentation in cases of medico-legal importance.
Furthermore, insufficient and unreadable handwritten
operative notes may lead to misunderstandings and
be the surgeon’s Achilles heel in medico-legal issues.
An audit done by Lefter, et al demonstrated the medico-
legal impact of poor operative notes, with 44.73 percent
of 190 operative notes judged to be non-defensible after
review by a medico-legal counsel2. The guidelines
already exist for preparation of operative notes updated
by RCS England in 2014 as Guidelines for Good
Surgical Practice5; nonetheless, compliance has been
observed to vary amongst institutes and specialties.
The overall standard of reporting and documentation
in medicine is low, with many reports omitting
important and relevant data6. There is insufficient time
and effort spent on critically and objectively evaluating
the outcomes of clinical audits and the audit loop is
frequently not completed7. In our conflict zone of
Kashmir Valley, the rates of litigation in trauma and
emergency surgical patients are quite high and rising,
making legible and precise documentation even more
important. To date, a negligible amount of data has
been published and no audit loop study concerning
the quality of operative notes from the Kashmir valley
has been reported. The audit study was conducted to
assess compliance and to identify methods of
improving and maintaining the quality of operative notes
solely for general surgery procedures, as well as to
educate the surgery residents at our tertiary care
teaching institute.

The patient identification (name, age and sex) is
an essential part of operative notes; however its
significance was consistently under estimated in the
study and reported in 1% notes. This was found to be
remarkably less as compared to other studies reported
in literature8-11. The patient identification was seen in
28-33% of the operative notes in the study done at a

teaching Hospital, in Sudan8. As a crucial parameter,
the personal identification should be documented in
each patient’s operation notes. In the event of a lawsuit,
operative team members are typically paraded
throughout the hearing of proceedings to provide
evidence on the events that occurred during the surgery
for medical legal clarity. As a result, it is critical to
include all of this information in the operative note.

The date-of-surgery was well documented (95 percent
in elective operation notes and 83 percent in emergency
notes), whereas, time was only recorded in 4 percent
of emergency notes and none of the elective procedures.
In a study conducted in Sudan8 the time was
documented in 81% of the notes; however, other
researchers in Nigeria and Pakistan discovered that the
time of surgery was frequently omitted in operative
notes12,13. Some data points, such as the name of the
operating surgeon and the assistant, the operative
diagnosis and intra-operative findings, postoperative care
advice, antibiotics and fluids, were completed with a
high level of accuracy (>95 percent). This may be
secondary to the printed parameters and data points
included in the current proforma of operative notes at
our centre (Fig 1).  The advantages of using a proforma
have been highlighted in the literature and it has resulted
in better completion of detailed notes14-16. The use of
template operational notes can both reduce the
complexity of the task at hand and ensure that no vital
details are neglected. The findings of our study were
comparable to those of a review study of operation notes
from nine UK Hospitals and other published
literature17,18. The study in UK hospitals revealed a high
level of completion (95%) for data points such as the
name of the operating surgeon (99.3%), legibility, date,
and operation title (99.1 percent)17.

In this study, the name of the anaesthesiologist
was recorded in 52 percent to 70 percent of the notes,
the scrub assistant (50-92 percent), the consultant in
charge (12-100 percent) and the type of anaesthesia
was recorded in 45 percent of the notes. The runners’
names (Nursing Orderly) were omitted from 100% of
the notes and the operative position and type of incision
were poorly documented (1 percent in elective surgical
notes only). Other studies9,19,20 found that the
Anaesthesiologist’s name, Scrub assistant, Type of
anaesthesia, Operative position and Type of incision
were all visible in more than 90% of cases. The results
of a clinical audit study of operation notes conducted
in two different tertiary hospitals in Ethiopia revealed
mixed results19. The names of anaesthetists, scrub
nurses and runners were documented in almost all
operation notes from one hospital but were
inconsistently documented at another19.
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Despite the fact that there is no formal training for
surgical postgraduate residents in our setting for
operative note writing, it was discovered that the majority
of operative notes were written by Postgraduate
Residents (86%), Senior Residents (13.5%), and Junior
Residents (0.5 percent). This is quite concerning, as it
has been discovered that trainees frequently struggle
to produce high-quality notes in the absence of proper
guidance21.  The findings of the study underline the
importance of residents receiving mandatory data
collecting training as well as training on how to write
operative notes in compliance with institutional norms.
Additionally, writing operative notes should be included
in the early stages of residency training and senior
surgeons should invest time in trainees to ensure
successful writing of standard operative notes. Also it
is recommended that the legibility of signatures should
be improved by the use of name-stamps for residents
as reported in literature22.

CONCLUSION

The quality of the operation notes entered into the
patient’s case sheets was poor and needed to be much
improved. To increase the quality of operative notes,
regular auditing and the use of templated operative
notes in accordance with RCS England criteria are
essential. The findings of the study underline the
necessity for residents to receive mandatory training
on data collection and how to produce operative notes
according to institutional guidelines.
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Original  Article

Gastrointestinal Adverse Events of Methotrexate : A Descriptive
Study

Nehad Jaser Ahmed1

Background : Methotrexate is widely used in the treatment of neoplasms, psoriasis and rheumatoid arthritis but
it can cause several adverse events. The gastrointestinal system is where methotrexate side effects occur most
frequently. The aim of the study was to describe the reported gastrointestinal adverse events of methotrexate.

Material and Methods : This was a retrospective, descriptive analysis that was conducted to analyze gastrointestinal
adverse events of methotrexate that were reported to the Food and Drug Administration or to the World Health
Organization (WHO).

Results : Methotrexate use has been linked to gastrointestinal side effects such as Nausea, Vomiting, Diarrhea,
Stomach Pain, Stomatitis and Mouth Ulcers.

Conclusion : Methotrexate can be effective and safe when used and monitored properly, therefore it’s critical to
periodically check on patients and inform them of the side effects of methotrexate use and how to prevent or manage
them.

[J Indian Med Assoc 2022; 120(11):  20-3]
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Editor's Comment :
Methotrexate is widely used in the treatment of neoplasms,
psoriasis, and rheumatoid arthritis but it can cause several
adverse events.
The most reported gastrointestinal adverse events of
methotrexate were Nausea, Vomiting, Diarrhea, Abdominal
Discomfort  and Stomatitis.
It is critical to periodically check on patients and inform them
of the side effects of methotrexate use and how to prevent
or manage them.
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Methotrexate is widely used in the treatment of
neoplasms, psoriasis and rheumatoid arthritis1.

Whether taken alone or in conjunction with other
medications, methotrexate has been used
successfully to treat a variety of malignancies and
autoimmune illnesses. Unfortunately, intestinal toxicity
is the primary dose-limiting factor for the administration
of methotrexate and patients are significantly burdened
by methotrexate-induced intestinal mucositis2. Despite
its effectiveness, methotrexate occasionally only
receives restricted use because of its side effects,
which include kidney or liver damage, bone marrow
toxicity and gastrointestinal mucosal injury1.

Although fatal mucosal necrosis caused by
methotrexate is relatively rare, it is known that the
drug can cause intestinal mucositis, hemorrhage, and
peptic ulcers1. The gastrointestinal system is where
methotrexate side effects occur most frequently3. Any
amount of methotrexate can cause toxicity, although
these effects become more frequent and severe with
higher doses or more frequent dosing4.

The public can now search for information about
human adverse events reported to the Food and Drug
Administration by the pharmaceutical industry,
healthcare providers, and consumers using the highly
interactive Food and Drug Administration Adverse Event

Reporting System (FAERS) tool5. They also can use
VigiBase which is a distinctive global database of
reported possible drug side effects that is maintained
by the World Health Organization6. With over 30 million
suspected adverse drug reaction reports reported since
1968, it is the world’s largest database of its sort. It is
constantly updated as new reports arrive6.

AIMS AND OBJECTIVES

The present study aimed to describe the
gastrointestinal adverse events of methotrexate using
the Food and Drug Administration Adverse Event
Reporting System (FAERS) and the World Health
Organization database (VigiBase).

MATERIAL AND METHODS

This was a retrospective, descriptive analysis that
was conducted to analyse gastrointestinal adverse
events of methotrexate that were reported to the Food
and Drug Administration (FDA) or to the World Health
Organization.  The study included all of the reports
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that were submitted to the US FDA Adverse Event
Reporting System (FAERS) before the 1st of July, 2022
and the reports that were submitted to the World Health
Organization database (VigiBase) before 22 August,
2022.

The collected data included the total number of
reports that were submitted to VigiBase, the
geographical distribution of the reports, the gender and
age of the patients who had adverse events, the number
of gastrointestinal adverse events and the most
reported gastrointestinal adverse events. The collected
data also included the total number of reports that were
submitted to FAERS, the gender of the patients who
had adverse events, the age of the patients who had
adverse events, the specialty of the reporters, and the
most common gastrointestinal adverse events. The data
were analysed descriptively and represented as
numbers and percentages.

No IRB approval or informed consent was required
because the research include only data about the
adverse events reported and the data already available
for the public and the researchers.

RESULTS

Methotrexate adverse events that were
submitted to VigiBase :

Table 1 shows the gender and age of the patients
that had an adverse event. The reports that didn’t specify
the gender were excluded. More than 68% of the
patients were females. The reports that didn’t specify
the age were excluded. The age of 39.43% of the
patients was between 45 and 64 years and the age of
19.71% of the patients was between 65 and 74 years.

Among these reports, 32,882 reports were reports
of Gastrointestinal disorders (19.03%). The most
reported gastrointestinal adverse events were Nausea
(34.20% of the gastrointestinal events), Vomiting
(17.66%), Diarrhea (13.37%), Abdominal Discomfort
(7.81%), Stomatitis (7.15%), Mouth Ulceration (6.85%),

Abdominal Pain (6.56%), Gastrointestinal Disorder
(4.78%), Upper Abdominal Pain (3.52%) and Dyspepsia
(2.72%) (Table 2).

Methotrexate adverse events that were
submitted to FAERS :

Till 30 June 2022, 1,52,823 reports were submitted
to FAERS. The age of 57.51% of the patients was
between 18 and 64 years and the age of 25.87% of
them was between 65 and 85 years. More than 66% of
the patients who had adverse events were females. About
81.90%of the reporters who submitted the adverse
events were healthcare professionals (Table 3).

Table 4 shows the most reported gastrointestinal
adverse events that were submitted to FAERS. The
most reported gastrointestinal adverse events were
Nausea (7.00%), Diarrhea (4.78%), Abdominal
Discomfort (4.55%), Vomiting (4.27%), Abdominal Pain
(3.59%), Stomatitis (2.45%), Glossodynia (2.39%),
Gastrointestinal Disorder (2.15) and Mouth Ulceration
(1.05%).

Table 1 — The gender and age of the patients that had an
adverse event

Category Number Percentage

Gender :
Male 50126 31.20
Female 110530 68.80

Age :
0-27 days 68 0.05
28 days to 23 months 647 0.50
2-11 years 7980 6.22
12-17 5853 4.56
18-44 24375 18.98
45 -64 50625 39.43
65-74 25308 19.71
More than 74 13536 10.54

Table 2 — The most reported gastrointestinal adverse events
were submitted to VigiBase

Gastrointestinal adverse events Number Percentage

Nausea 11244 34.20
Vomiting 5808 17.66
Diarrhea 4397 13.37
Abdominal discomfort 2568 7.81
Stomatitis 2350 7.15
Mouth ulceration 2253 6.85
Abdominal pain 2123 6.56
Gastrointestinal disorder 1573 4.78
Upper abdominal pain 1157 3.52
Dyspepsia 895 2.72
Constipation 557 1.69
Dysphagia 494 1.50
Pancreatitis 469 1.43
Colitis 462 1.41
Aphthous ulcer 443 1.35
Gastrointestinal haemorrhage 419 1.27
Abdominal distension 411 1.25

Table 3 — The age and gender of the patients who had
adverse events and the specialty of the reporters

Category Number of Cases* Percentage

Age :
0-1 Month 114 0.11
2 Months-2 Years 1706 1.65
3-11 Years 8125 7.86
12-17 Years 6320 6.11
18-64 Years 59444 57.51
65-85 Years 26734 25.87
More than 85 Years 912 0.88

Gender :
Female 89139 66.97
Male 43955 33.03

The specialty of the reporters :
Healthcare Professional 117828 81.90
Consumer 26041 18.10
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DISCUSSION

The present study showed that methotrexate
frequently causes gastrointestinal adverse events such
as Nausea, Vomiting, Diarrhea, Abdominal Discomfort,
Stomatitis, Mouth Ulceration and Abdominal Pain.
According to Maestá, et al the most common side
effects of methotrexate were gastrointestinal disorders
and abnormal laboratory findings. The most common
gastrointestinal side effects were Oral mucositis,
Nausea, Abdominal pain, Diarrhea and Vomiting7.
According to Bulatovi-Alasan, et al Nausea (32.0%),
Stomach Pain (11.3%) and Vomiting (6.5%) were the
most common gastrointestinal symptoms following
methotrexate administration and 42.3% of arthritis
patients who received methotrexate experienced at
least one gastrointestinal side event8. Asai, et al
reported that using methotrexate can Result in Reflux,
Stomach Discomfort, Indigestion, Diarrhea, or
constipation. In their study, the high-dose methotrexate
group showed a higher prevalence of Reflux (32%
versus 24%) and Abdominal Pain (28% versus 18%)
compared to the low-dose methotrexate group. They
discovered that the prevalence of dyspepsia, diarrhea,
and constipation did not differ significantly across
groups9. Sherbini, et al reported that Gastrointestinal
(42.0%), Neurological (28.6%), Mucocutaneous
(26.0%), Pulmonary (20.9%), increased Alanine
Transaminase (18.0%) and HAematological events
(5.6%) were the most frequently reported adverse
events in individuals with early rheumatoid arthritis10.
Moreover, previous studies demonstrated that
methotrexate’s gastrointestinal side effects, such as
Nausea, Stomach discomfort and Vomiting, frequently
occur11-17.

Despite its effectiveness, methotrexate sometimes
only receives restricted use because side effects
include kidney or liver damage, bone marrow toxicity,
and gastrointestinal mucosal irritation, according to
Tsukada, et al Additionally, they noted that intestinal
mucositis, hemorrhage, and peptic ulcers are well-
known methotrexate side effects of the gastrointestinal
system, despite the fact that fatal mucosal necrosis
instances are relatively uncommon1. Furthermore,
according to Higuchi, et al methotrexate is stopped
due to gastrointestinal side effects that are frequently
seen during the treatment of rheumatoid arthritis18.
Anticipatory and associative gastrointestinal
symptoms may impair methotrexate use and
negatively affect patients’ quality of life. However, these
symptoms are not very obvious clinically13,19.
According to Zhou, et al methotrexate-induced
intestinal mucositis places a heavy load on patients
and is the main dose-limiting factor for methotrexate
therapy2.

CONCLUSION

Methotrexate use has been linked to
gastrointestinal side effects such as Nausea, Vomiting,
Diarrhea, Stomach pain, Stomatitis and mouth Ulcers.
Methotrexate can be effective and safe when used and
monitored properly, therefore it’s critical to periodically
check on patients and inform them of the side effects
of methotrexate use and how to prevent or manage
them.
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Knowledge of Chronic Kidney Disease among MD Medicine
Postgraduates and Residents
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Introduction : Physicians in India are frequently the first point of contact for patients with chronic kidney disease.
Hence, awareness of clinical practice guidelines for Chronic Kidney Disease (CKD) among the Postgraduates/
residents of MD Medicine is of paramount importance. The aim of this study is to assess MD Medicine Postgraduates’
and Residents’ awareness and knowledge of clinical practice guidelines for Chronic Kidney Disease (CKD).

Materials and methods : The present study is a cross-sectional observation study. A questionnaire of clinical
vignettes on CKD with multiple choices was prepared. A one-time survey of MD Medicine postgraduates and residents
from various medical colleges in three states of southern India has been collected.

Results : A total of 228 Postgraduates or Residents of MD Medicine participated in the study. The awareness of
clinical practice guidelines for CKD was low across all postgraduate years (PGYs) of MD Medicine. We measured the
CKD awareness in postgraduates and residents of MD Medicine based on the Postgraduate year, Medical college
and institute, type of institution (either Government funded or capitation fee), the presence of a nephrology fellowship
in the institution, and the consultation given to the Nephrology patients in the Medicine OPD.

Conclusions : The modest awareness of clinical practice guidelines for CKD across all PGYs has suggested that
incorporation of these guidelines into the medicine postgraduate training curriculum is not robust at present. We
also discussed the means to improve the understanding of nephrology by the postgraduates/residents of MD
Medicine. [J Indian Med Assoc 2022; 120(11):  24-8]

Key words : Chronic Kidney Disease, Clinical practice guidelines, Medicine postgraduates, Residents.
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Editor's Comment :
With the information that the knowledge of CKD awareness
is narrow, the means to improve the understanding of
Nephrology by the Postgraduates and Residents of MD
Medicine should be adapted. Such steps are: Nephrologists
should highlight that the management of some conditions
could be improved only after proper training in nephrology,
eg, hyponatremia, anti-tuberculous therapy in renal failure,
systemic lupus erythematosus, and renal artery stenosis.
Nephrologists should also ensure that medical postgraduates
or residents learn central vein catheter placement, which is
at present expected as a basic skill for all Postgraduates or
Residents.
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Chronic Kidney Disease (CKD) is defined as
abnormalities of kidney structure or function,

present for more than three months, with implications
for health. (1) Albuminuria (AER>30 mg/24 hours;
ACR>30 mg/g [>3 mg/mmol]), urine sediment
abnormalities, electrolyte and other abnormalities due
to tubular disorders; abnormalities detected by
histology; structural abnormalities detected by
imaging; and a history of kidney transplantation are
all markers of kidney damage. In addition, the
Glomerular Filtration Rate (GFR) should be<60 ml/
min/1.73 m2.1

Globally, the incidence of CKD increased by 89%
to 21,328,972 (uncertainty interval 19,100,079-
23,599,380), prevalence increased by 87% to
275,929,799 (uncertainty interval 252,442,316-
300,414,224), death due to CKD increased by 98% to
1,186,561 (uncertainty interval 1,150,743-1,236,564),
and disability-adjusted-life years (DALYs) increased

by 62% to 35,032,384 (uncertainty interval 32,622,073-
37,954,350)2. In the worldwide statistics, India is one
of the countries with the highest rates of prevalence of
CKD2. The prevalence of chronic kidney disease in
India is reported to be between 0.78% and 17.2%3.
The progressive nature of asymptomatic chronic kidney
disease leads to an enormous social and economic
burden for the community at large, in terms of
burgeoning dialysis and transplant costs, which will
only see an exponential rise in the next decade and
will not be sustainable unless we reduce chronic kidney
disease incidence and prevalence through screening
and prevention. India can ill afford to manage all patients
with End Stage Renal Disease (ESRD)4. The prevention
of CKD is evolving as a crucial issue for the medical
fraternity. Diabetes Mellitus and Hypertension
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constitute approximately 60% of all the causes of CKD.
Both these diseases are also easy to diagnose, follow,
and treat. The prevention of the complication of these
diseases, CKD, entails involvement at every step, ie,
physician, policymakers, government and patient. In
the undergraduate medical curriculum, there is no
significant mention of CKD as one of the topics to be
read and understood. Physicians in India are frequently
the first point of contact for patients with chronic kidney
disease. Hence, awareness of clinical practice
guidelines for chronic kidney disease among the
postgraduates/residents of MD Medicine is of
paramount importance.

The aim is to study the awareness and knowledge
of MD Medicine Postgraduates and Residents on
clinical practice guidelines for chronic kidney disease.

MATERIALS AND METHODS

We received the approval of the institutional ethics
committee. The present study is a cross-sectional
observation study. The questionnaire of clinical
vignettes on CKD with multiple choices was adapted
from the reference5 with the permission of the authors.
A one-time survey of MD Medicine Postgraduates/
residents from various Medical Colleges in three states
of southern India has been collected. The
questionnaire had been sent by post or by messenger,
and also circulated at an Andhra Pradesh Chapter of
API conference at Kakinada. The participants are
advised not to refer to a book or the internet during
their response. We included the Postgraduates/
Residents of MD Medicine of Sri Venkateswara
Medical College, Tirupati, Andhra Medical College,
Vishakapatnam,Rangaraya Medical College,
Kakinada, Government Medical Colleges of Kurnool
and Guntur, Government, Naryana Medical College,
Nellore, Stanley Medical College, Madras Medical
College, Osmania Medical College, Gandhi Medical
College, Hyderabad; SRM Institute and SRMC Institute,
Madras, Nizam’s Institute of Medical Sciences and
Sri Venkateswara Institute of Medical Sciences,
Tirupati. In this list, three Medical Colleges are
capitation fee colleges; two are institutes that have
residency programs; and the remaining nine are
Government Medical Colleges.

As this is an exploratory study on knowledge and
awareness, the sample size is taken as high as
possible, covering 14 institutions. 

The official KDIGO guidelines formed the basis for
the preparation of the questionnaire. The KDIGO
guidelines were reviewed and domains pertinent to a
physician offering pre-end-stage renal disease care were
identified. The questionnaire consisted of the following
10 questions: 1. Core knowledge: 4 questions, 2. Risk

factors: 1 question, 3. Laboratory evaluation: 1 question,
4. Management of CKD: 1 question, 5. Medications: 1
question, 6. Complications of CKD: 1 question, 7.
Referral to nephrology: 1 question.

The questionnaire was validated by three senior
nephrologists. A pilot study was performed on medicine
residents attending to nephrology postings at Nizam’s
Institute of Medical Sciences (n=37), who were
excluded from the subsequent analysis. Based on the
feedback obtained, we added a question about
complications of CKD, which was not in the original
list, and improved the clarity of the questions.

The four questions included in core knowledge are
on the guidelines of CKD, the definition of CKD and
the classification of CKD and hypertension goal. A total
of 10 risk factors were given and responses were divided
into percentiles. Similarly, A total of eight tests of
laboratory evaluation for CKD, 7 aspects of
management of CKD, five medications given and 9
complications are divided as percentiles.

Statistics :
Proportions were calculated from the total number

of respondents for each question. Each correct option
was given a score of 1. The performance score in each
section is calculated as the number of correct
responses expressed in percentage. The Kruskal-
Wallis test was used to compare performance scores
among three-year PGs and the Mann-Whitney U test
was used to compare categorical variables.

Stepwise multi regression analysis was performed
to determine whether overall knowledge is influenced
by factors like postgraduate year, type of programme
(government funded versus capitation fee), presence
of nephrology fellowship, Medical College versus
Institute and nephrology patients in OPD clinic. P<0.05
is regarded as significant.

RESULTS

A total of 228 postgraduates or residents of MD
Medicine participated in the study. Incomplete
responses have been excluded. From institutes, there
were thirteen participants, and the rest (215) were from
medical colleges. From the Government Medical
Colleges, there were 149 (65.3%), and the rest was
from 79 (34.6%) capitation fee colleges. The number
of Postgraduates/residents of medicine according to
the year of study was: Postgraduate year 1 (PGY1):
95 (41.6%), postgraduate year 2 (PGY2): 75 (32.8%);
and postgraduate year 3 (PGY3): 58 (25.4%). The
number of Postgraduates/residents with nephrology
fellowships available at their institutes/medical colleges
was 51 (22.3%) and not available in 177 (77.6%). The
number of Postgraduates/residents who regularly gave
consultation to nephrology patients in the Outpatient
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Department was 184(80.7%) and those who did not
were 44(19.2%). 

Table 1 displayed the mean CKD awareness score
for all 228 MD Medicine postgraduates or residents
who took part in the study.

Table 2 showed that the nephrology patients in the
Medicine OPD clinic had the highest impact on CKD
awareness in Postgraduates/Residents of MD
Medicine. The other factors in the descending order of
influence were, type of programme: government versus
capitation fee, year of postgraduation, medical college
versus institute, and the presence of Nephrology
fellowship.

Table 3 presents the overview of the responses of
all Postgraduates/Residents of MD Medicine. Most
postgraduates/residents of MD Medicine identified that
the traditional CKD risk factors like diabetes and
hypertension had chosen eGFR to assess kidney
damage, were aware that the angiotensin converting
enzyme inhibitor and angiotensin receptor blockers
delay the progression of the CKD, more than 50% were
aware that protein restriction, lipid control, glycemic
control, and weight loss as preventive strategies and
also identified when to refer to Nephrology.

DISCUSSION

The awareness of clinical practice guidelines for
CKD was low across all PGYs,
(mean grand score:
52.75±15.25, Table 1). This
modest understanding has
suggested that incorporation of
these guidelines into the
medicine Postgraduate training
curriculum is not robust at
present.  

We found postgraduates/
residents in the 2nd

postgraduate year of MD
medicine to have significantly
more awareness of guidelines
in terms of core knowledge,
risk factors, medications,
management, laboratory tests,
and complications when
compared to postgraduates/
residents in the 3rd and 1st

year.   However, there is no
significant difference in referral
to Nephrology. This attests to
the fact that the Postgraduates/
residents in the 2nd year are
exposed to Nephrology in
subspecialty rotations.

Postgraduates/Residents of the 3rd year have lower
scores compared to the 2nd year because they have a
tendency to concentrate on other subspecialties key
for the final practical examinations.

Medical College versus Institute : We
discovered that residents in institutes had significantly
higher awareness of laboratory evaluation and
medication, but there was no significant difference in
referral to nephrology or CKD management.

Type of Institution versus CKD awareness :
Except for a referral to Nephrology, Postgraduates/
Residents in Government-funded Medical Colleges/
institutions had higher awareness in all domains than
those in capitation fee Medical Colleges.

Presence of Nephrology fellowship in the
institution versus CKD awareness :  Postgraduates
or Residents in Medical Colleges or institutes with a

Table 1 — Mean score of CKD awareness for all 228
postgraduates/ residents of MD Medicine

Mean score±SD

Core knowledge 52.52±27.70
Risk factors 69.82±21.99
Laboratory tests 57.38±27.19
Management 71.12±24.63
Medications 26.14±10.66
Complications 50.16±30.26
Referral to Nephrology 42.11±21.71
Grand score 52.75±15.25

Table 2 — Step wise multiregression analysis

Coefficientsa

Model Unstandardized Standardized
Coefficients  Coefficients t Sig.

B Std. Error Beta

1 (Constant) 40.620 2.140  18.983 0.000
Nephrology patients in OPD clinic 15.063 2.377 0.389 6.338 0.000

2 (Constant) 54.424 4.372  12.447 0.000
Nephrology patients in OPD clinic 10.811 2.601 0.279 4.156 0.000
Type of programme (Government
  funded versus capitation fee) -7.709 2.146 -0.241 -3.592 0.000

3 (Constant) 49.854 4.622  10.786 0.000
Nephrology patients in OPD clinic 9.112 2.638 0.235 3.454 0.001
Type of programme (Government
  funded versus capitation fee) -7.627 2.116 -0.239 -3.605 0.000
Year of postgraduation 3.170 1.157 0.168 2.740 0.007

4 (Constant) 42.105 5.922  7.110 0.000
Nephrology patients in OPD clinic 8.844 2.622 0.229 3.373 0.001
Type of programme (Government
  funded versus capitation fee) -7.699 2.101 -0.241 -3.665 0.000
Year of postgraduation 2.979 1.152 0.158 2.585 0.010
Medical college versus institute 7.959 3.845 0.122 2.070 0.040

5 (Constant) 38.367 6.056  6.335 0.000
Nephrology patients in OPD clinic 10.606 2.693 0.274 3.938 0.000
Type of programme (Government
  funded versus capitation fee) -6.924 2.102 -0.217 -3.293 0.001
Year of postgraduation 3.170 1.143 0.168 2.774 0.006
Medical college versus institute 9.996 3.895 0.153 2.567 0.011
Presence of Nephrology Fellowship -5.503 2.266 -0.151 -2.428 0.016

aDependent Variable: grandscore
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nephrology fellowship were better aware of
laboratory tests and management. This is
understandable considering the availability
of the laboratory tests and
possible interaction and exchange of
knowledge with Nephrology postgraduates
and residents. More importantly, there was
no significant gain in domains where it is
desired, like core knowledge, risk factors,
and referral to nephrology.

Nephrology patients in OPD versus
CKD awareness : We found
the examination of CKD patients in
Medicine OPD, led to a gain in knowledge
of laboratory tests and complications. The
knowledge of how to refer to Nephrology,
however, remained a lacuna.

Knowledge of Nephrology referral
remained an Achilles heel in all categories
of MD Medicine Postgraduates and
Residents.

Why is CKD awareness low in
Postgraduates/Residents of MD
Medicine ? The reasons are hard to fathom
why CKD awareness is low. The conceivable
reasons could be that the Guidelines for
Hypertension and Diabetes mellitus are
older, whereas the KDIGO guidelines are
relatively new (2012) and some are still
being developed and updated. The KDIGO
guidelines are very extensive (163 pages)
and not concisely presented, like other
guidelines. CKD may be asymptomatic
until later stages when uraemia sets in and
causes nonspecific symptoms. During MD
Medicine Postgraduate or Resident
training, Postgraduates or Residents work
with Nephrologists mainly in inpatient
wards. Most patients in the inpatient wards
have ESRD; the majority of these inpatients
have complications of ESRD. Thus, the
opportunity to learn CKD management is
in OPDs and not appropriately given. While
Davidson’s Principles and Practice of
Medicine, 23rd edition6 and Kumar and
Clark’s Clinical Medicine, 9th edition7

elaborate the pointers for referral of CKD
patients to nephrology, several other
standard textbooks of medicine referred to
by the MD Medicine Postgraduates/
residents understate it.

What can be done to raise CKD
awareness among Postgraduates/
residents of MD Medicine? The
awareness of the CKD is a surrogate of

Table 3 — CKD knowledge in all medicine postgraduates and residents of MD
Medicine

Question PGY1 PGY2 PGY3 All PGY
(n= 95)  (n=75)  (n=58)  (n=228)

(Q1)  He has CKD
Proteinuria tested twice 42 37 22 101(44.29%)
Needs eGFR<60ml/min/1.73m2 28 17 20 65 (28.50%)
He needs to have his urine tested again

for proteinuria because 3 abnormal
urine tests suggest CKD 16 19 15 50(21.92%)

Do not know 8 02 01 11(4.82%)

(Q2)  What are risk factors for CKD
Age > 60 years 64 61 45 70(30.70%)
African 37 42 34 113(49.56%)
American/Hispanic 45 46 24 115(50.43%)
Male 94 75 56 225(98.68%)
Diabetes Mellitus 91 74 55 220(96.49%)
Hypertension 37 55 37 129(56.57%)
Obesity 39 49 40 128(56.57%)
Systemic lupus erythematosus 27 43 28 98(56.14%)
Coronary artery disease 80 73 53 206(90.35%)
Daily NSAID use Family history of CKD 74 68 44 186(81.2%)

(Q3)   What tests would you request
to assess kidney damage

Creatinine alone 18 4 1 23 (10.08%)
eGFR 71 68 54 193 (84.64%)
Urine analysis 47 49 28 124 (54.38%)
Urine dipstick for protein/albumin 24 25 15 64 (28.07%)
Random urine albumin/protein 10 12 7 29 (12.71%)
Random urine albumin/protein

creatinine ratio 43 51 40 134 (58.77%)
24 hour urine creatinine clearance 39 31 27 97 (42.54%)
24 hour urine protein 38 45 34 117 (51.31%)

(Q4)   How do you manage her CKD
ACEi/ARB 64 63 49 176 (77.19%)
Protein restriction 47 50 36 133 (58.33%)
Salt restriction 69 67 49 185 (81.14%)
Lipid control 48 59 42 149 (65.35 %)
Glycemic control 59 67 50 176 (77.19%)
Weight loss 67 57 34 158 (69.2%)
Smoking cessation 70 57 41 168 (73.68%)

(Q5)   Which medications reduce
proteinuria independent of BP

ACEi/ARB 91 68 51 210 (92.1%)
Diuretics 2 2 4 08 (3.5%)
DHP CCB 8 17 8 43 (18.85%)
Non DHP CCB 8 9 10 27 (11.84%)
Beta blockers 5 9 5 19 (8.33%)

(Q6)   What are potential complications
when eGFR<60ml/min/m2

Anemia 91 74 54 219 (96.05%)
Bone disease 53 53 50 156 (68.42%)
Coronary Artery Disease 26 43 32 101(44.29%)
Stroke 20 37 27 84 (36.84%)
Malnutrition 24 33 26 83 (36.40%)
Dementia 9 19 19 47 (20.61%)
Diabetic complications 35 42 33 110 (48.24%)
Medication complication 39 44 32 115 (50.43%)

(Q7)   Referral to nephrologist GFR<30
1 46 34 32 112 (49.12%)
2 46 39 33 118 (51.75%)
3 57 53 39 149 (65.35%)
4 2 1 2 5 (2.19%)

NSAID: non steroidal anti-inflammatory drugs, ARB: angiotensin receptor
blockers, ACEi: angiotensin converting enzyme inhibitor, GFR: glomerular
filtration rate, DHP: dihydropyridine, CCB: calcium channel blocker
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the awareness of the nephrology, as the CKD forms
the principal part of the nephrology. Nephrologists
should simplify the teaching of the subject for MD
Medicine Postgraduates and residents to be enthused.
By projecting the positive outcomes of these morbid
events, we should wean off the general impression that
Nephrology bristles with emergencies, complications,
and effects of toxins. The strengths of Nephrology as
a field that offers a diverse range of Medicine, including
management of both acutely unwell individuals as well
as long-term holistic patient care, should be
highlighted. We should emphasise that nephrology is
a branch of medicine in which the nephrologist has a
regular (often thrice-weekly) engagement with patients
and their families, to whom the nephrologist is an
absolute specialist. Within renal medicine, there are
many subspecialist areas, but a Nephrologist is also
a generalist, often serving as the patients’ GP (General
Physician) once they have undergone transplant or
are on dialysis. Nephrology encompasses every single
part of a medical career, and most specialties do not.
Nephrologists should supervise and ensure that
medical Postgraduates or Residents learn central vein
catheter placement, which is at present expected as
a basic skill for all Postgraduates or Residents. The
training programme for Postgraduates/Residents of MD
Medicine must include a combination of a variety of
in-patient, outpatient, and procedural experiences.
 Nephrologists should highlight that the management
of some conditions could be improved only after proper
training in nephrology, eg, hyponatremia, anti-
tuberculous therapy in renal failure, systemic lupus
erythematosus, and renal artery stenosis.

The other sources of the attraction to the
Postgraduates/Residents of MD Medicine should be
Nephrology entails a variety of kidney patient
Pathology, there are very few specialties that offer the
breadth of conditions seen in Nephrology and the
concept that as a Nephrologist one “never gets bored”.

The present study had a few limitations. Of over
750 MD Medicine Postgraduate and Residents in our
country, we surveyed only 228 students. We did not
include DNB Medicine students, who manage patients
in a different realm. In some institutions, a few students
have chosen not to respond. We do not have data for
non-responders, and we could not account for this bias.
Respondents were self-selected to answer the
questionnaire.This could have added another bias. The
respondents might have chosen answers differently
from an interviewer-administered questionnaire.We
framed only a few questions testing each domain of
CKD management, and this might less accurately test
the level of knowledge. We did this to ensure
acquiescent participation by students. We made the

questionnaire as practical/non-theoretical as possible.
However we had the understanding that the merely
asking questions did not assess the practical
knowledge in nephrology entirely and why MD medicine
Postgraduate and Residents were apathetic and were
discouraged in Nephrology. But students in real patient
management may perform better through prudence and
teamwork. 

What is already known on this topic ?
India can ill afford to manage all patients with end

stage renal disease unless we reduce chronic kidney
disease incidence and prevalence through screening
and prevention.

The present understanding is that the knowledge of
a MD Medicine Postgraduate or a Resident is limited.
As a result, the purpose of this study was to determine
MD Medicine postgraduates’ and residents’ knowledge
of clinical practise guidelines for chronic kidney disease.

What this study adds ?
The study identified that MD Medicine

Postgraduates and Residents have only a modest
awareness of clinical practice guidelines for CKD.

How this study might affect research, practice or
policy?

With the information that the knowledge of CKD
awareness is narrow, the means to improve the
understanding of Nephrology by the Postgraduates and
Residents of MD Medicine should be adapted. This
study proposes such measures also.
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Mucormycosis has emerged as an important fungal
infection in recent times with a sudden increase

of prevalence by approximately 50 times since the
beginning of Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) pandemic (pre-pandemic
prevalence- 14 cases per 100000, during pandemic –

700 /100000). It has emerged as a difficult infection to
treat owing to the need of multimodality tertiary care
management, crucial decision making and associated
high mortality rates (30-90%).

Mucormycosis causes devastating angio-invasive
fungal infections, primarily in patients with underlying
risk factors. It may be acquired through different routes
including respiratory tract, injured skin, contaminated
needles or catheters or ingestion of contaminated food.
Depending on the anatomic localization,
mucormycosis can be categorised as one of the six
forms- Rhino-Orbito-Cerebral (ROC), pulmonary,
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Interpreting Mortality in COVID Associated Mucormycosis (CAM) :
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Mucormycosis has emerged as an important fungal infection with high associated mortality rates. Mucormycosis
causes devastating angio-invasive fungal infections, primarily in patients with underlying risk factors. The prevalence
of mortality associated with invasive Mucormycosis is high (>30-50%), with 90% mortality contributed by disseminated
disease. Sudden rise in Mucormycosis cases during the COVID-19 pandemic came as a surprise to all. Lowered
immunity due to COVID and associated conditions like diabetes, made the population susceptible to this dreaded
disease. This disease led to both increase in morbidity and mortality among the general population.

Aim of the Study : To interpret in detail the causes of mortality of patients presenting with COVID Associated
Mucormycosis (CAM-19) at AIIMS Patna between May-November, 2021.

Materials and Methods : An observational study of all patients who were treated for mucormycosis during the
period of May 2021-Nov 2021 in ENT Department, AIIMS, Patna. During the period of study, 219 patients of Rhino-
Orbital-Cerebral Mucormycosis (ROCM) were admitted for treatment. Five patients had gone on Leave Against
Medical Advice (LAMA). So, 214 patients were included in the study.

Results : Among the 214 patients, 165 patients were treated surgically through both endoscopic and open
approaches along with antifungal therapy management. 41 patients died during the hospital course of the treatment.
The mortality rate of ROCM stood at 19.15% in our series. Pulmonary Mucormycosis had high mortality (100%).
Diabetes is the most common risk factor. Multiple co-morbidities and extensive intracranial involvement had a strong
association with mortality.

Conclusion : The advanced stage of ROCM was associated with more deaths. Our series mortality rate of 19.15%
is lower than most of the other documented mortality rates. Our results support that early aggressive surgical
approach, antifungal therapy and multidisciplinary approach has reduced the mortality.

[J Indian Med Assoc 2022; 120(11):  29-36]

Key words : Mucormycosis, Mortality, COVID Associated Mucormycosis (CAM)

Department of ENT, All India Institute of Medical Sciences, Patna
801507
1MBBS, Junior Resident
2MS, DNB, MAMS, Additional Professor and Corresponding

Author
3MS, Senior Resident
4MS, DLO, Associate Professor
5MS, Associate Professor, Department of Ophthalmology, All

India Institute of Medical Sciences, Patna 801507
6MD, Associate Professor, Department of Medicine, All India

Institute of Medical Sciences, Patna 801507
7MD, Professor, Department of Respiratory Medicine, King

George’s Medical University, Lucknow 226003
8MBBS, Junior Resident, Department of Respiratory Medicine,

King George’s Medical University, Lucknow 226003
Received on  : 17/08/2022
Accepted on : 01/11/2022

Editor's Comment :
COVID Associated Mucormycosis (CAM) was an
unprecedented epidemic in India, complicated by COVID,
hyperglycaemia and indiscriminate use of steroids.
Mortality in CAM was more in immune compromised patients
more so in patients with uncontrolled diabetes.
Advanced stage of Rhino-Orbital-Cerberal Mucormycosis
was associated with higher mortality rate
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cutaneous, gastrointestinal, disseminated and
Mucormycosis of uncommon site1. The principal risk
factor implicated in Mucormycosis includes
uncontrolled Diabetes Mellitus (DM) and Diabetic
Ketoacidosis (DKA), prolonged steroid therapy,
persistent neutropenia, desferrioxamine therapy,
haematological malignancies, and autoimmune
disorders. Uncontrolled diabetes with ketoacidosis
increases the risk of Mucormycosis exponentially.
Ketoacidosis interferes with the normal lymphocyte
activity preventing local control of infection while
uncontrolled diabetes causes immune dysfunction by
downregulating wound healing and thereby
exponentially increasing the risk of Mucor.
Mucormycosis exhibits a proclivity towards invasion
of blood vessels culminating in vessel thrombosis,
necrosis and infarction of tissue. The prevalence of
mortality associated with invasive Mucormycosis is
high (>30-50%) with disseminated disease accounting
for 90% mortality2.

 The annual incidence of Mucormycosis is
estimated to range from 1.7 cases per 100,000
inhabitants in the United States of America to 14 cases
per 100,000 in India. An increasing trend of
Mucormycosis was projected by Chakrabarti, et al from
a single Centre at successive periods, with annual
incidence being 12.9 cases per year spanning 1990-
19993.  An annual incidence of 18.4 cases per year
during 2005-2015 was put forth by a 10-year old study
from southern India (Tamil Nadu)4. Sindhu, et al brought
out a unicentric prevalence of mucormycosis to be
12% amongst the ICU patients from north India5.
According to their data, India’s estimated prevalence
of mucormycosis is about 70 times higher than global
estimates, which amounts to 0.02 to 9.5 cases per
100000 people3. The newly reported and cumulative
COVID-19 cases were found to be 256,480,022 and
deaths clocked upto 5,145,002 as per WHO regimen
as of 23rd November 2021. As of November 23rd 2021,
India’s total cases summed upto 34,526,4806.  As per
Ministry of Health and Family Welfare, Government of
India , the total number of COVID-19 Associated
Mucormycosis cases in India till 30th November, 2021
were 51775 with the highest number of cases reported
from Maharashtra (10366) and 842 cases were reported
from Bihar7. An estimated prevalence of 14 cases per
100000 individuals in India was made by a
computational model-based study. COVID-19 served
as an unprecedented crisis to the medical fraternity. It
has spread across the globe at a very rapid pace and
hence had been declared a pandemic by the WHO in
the year 2020.It has burdened the health infrastructure

across the globe.  The case fatality ratio is quite high
and a prudent cure for the infection is still elusive. A
number of candidate drugs are in the offing vying for
efficacy against COVID-19 comprising of Remdesivir,
Lopinavir/ritonavir, Chloroquine (CQ) and
Hydroxychloroquine (HCQS), Umifenovir (Arbidol),
tocilizumab and plasma therapy. Some studies have
revealed that HCQ can stall virus entry, transmission
and replication. It also regulates pro inflammatory
cytokines eg, Tumor Necrosis Factors (TNF),
interleukin (IL)-1 & 6 and harbours antioxidant
properties8. Ivermectin has been shown to be a
promising drug in reducing the symptoms as well as
the viral load9,10. It is a cost-effective alternative. The
Clinical Medical Research Centre of the National
Infectious Diseases in collaboration with Third People’s
Hospital of Shenzhen performed a clinical trial on 14th
February 2020. The preliminary results revealed that
the antiviral efficacy of Favipiravir is more than that of
Lopinavir-ritonavir mixture11,12. The Adaptive COVID-
19 Treatment Trial study found that the time to recovery
and the mortality rate were less for remdesivir as
compared to placebo13. It is also pertinent to assess
the knowledge, attitude and practice amongst the
health care professionals as regards pre-exposure
prophylaxis14.

The rapid surge of Rhino-Orbital-Cerebral
Mucormycosis (ROCM) cases in association with the
second wave of COVID-19 infection in India and
elsewhere was an unprecedented event for the entire
medical fraternity. COVID-19 associated
mucormycosis (CAM) suddenly overwhelmed our
health care system and put the limits of already
stressed-out medical facilities to test. Aggressive
surgical debridement of necrotic tissue with appropriate
antifungal treatment has been recommended
universally as a pivotal part of a multidisciplinary
treatment approach and described extensively in
various guidelines.

In this article, we plan to analyze the mortality data
of our patients which not only gives us an insight into
the severity and aggressiveness of COVID-19
associated Mucormycosis but also helps us
understand the optimal management of this disease.
The mortality rate in our set of patients was remarkably
lower in comparison to other studies done before.

MATERIAL AND METHODS

The study was conducted in the Department of
Otorhinolaryngology (ENT) at the All India Institute of
Medical Sciences, Patna.
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Aims and Objectives :

To review in detail the causes of mortality of patients
presenting with COVID-19 associated mucormycosis
at AIIMS-Patna between May- Nov 2021. Patients who
were diagnosed (clinically, radiologically and on the
basis of positive KOH mount) and treated for
Mucormycosis but died during hospital course were
included in our observational study.

Method :

All the patients presented to “Mucor clinic” which
was a multidisciplinary clinic initiated by ENT
department comprising of Departments of ENT,
Ophthalmology, Neurosurgery, Oral and Maxillofacial
Surgery and Internal Medicine. A 90 bedded Mucor
ward along with 30 ventilators bedded Mucor ICU were
ear marked in the hospital.

  A detailed history of the onset and duration of signs
& symptoms such as nasal crusting, blackish nasal
discharge, malar paraesthesia, headache, visual
disturbance, facial swelling, loosening of teeth, palatal
discoloration, blackening of skin, ophthalmoplegia was
collected. Additional history regarding history of
COVID-19, diabetes mellitus, immunocompromised
state, steroid use, and oxygen therapy use was
obtained. Systemic mucormycosis (pulmonary /
gastric/ cutaneous) other than ROCM was primarily
managed by the respective departments. In detail
diabetic profile evaluation and its control were initiated
in ‘the same sitting.

Tc-99 Gadolinium-enhanced Contrast-enhanced
MRI of the Nose, Paranasal Sinuses, Orbit, Skull Base
and Brain along with MR angiography were done to
look for the complete extent of the pathology. T1
weighted, T1 weighted contrast enhanced, T2
weighted, T2 weighted fat suppression and Diffusion
restriction images were performed. They were followed
the next day with their KOH/HPE report. Patients who
were clinically and radiologically diagnosed with mucor
were staged based upon the radiological extent, based
on the “Hanover Staging for ROCM”15 (Table  1). They
were commenced on empirical antifungal therapy after
their baseline investigations which included a complete
hemogram, blood sugar levels and Hb1Ac levels,
Kidney and Liver Function Tests, Serum Electrolyte
Levels along with RTPCR for COVID 19 along with ESR,
CRP, Serum Ferritin and IL-6 levels.  Empirical
antifungal treatment with intravenous Amphotericin –
B was begun. The dose was calculated to be 5mg/kg/
day for Liposomal Amphotericin-B and 0.5-1mg/kg/day
for Amphotericin deoxycholate16. In patients with
intracranial extension, a dose of 10mg/kg/day

Intravenous liposomal Amphotericin B was
administered.

Patients who were fit for surgery underwent surgical
debridement of the disease. The approach followed
was endoscopic as well as open approach was
performed depending on the stage of the disease
presentation. Intra-op samples were sent for KOH,
fungal culture and sensitivity and histopathological
examination to look for tissue fungal hyphae invasion.
Postoperatively, once Acute invasive fungal
rhinosinusitis was confirmed based on HPE, a
complete course of 21 days of Liposomal Amphotericin
B at 5mg/kg/day was administered following which a
minimum of 3-6 months of tablet Posaconazole (300mg
once daily) therapy was advised. As a part of
postoperative care, all patients underwent repeat nasal
endoscopy and suction cleaning of the operated nasal
cavity every 3rd day during the course of hospital stay.
After discharge they were followed up on weekly basis
in ENT OPD with serial ESR and CRP monitoring until
healthy stable cavity was achieved.

In spite of the best possible treatment to these
patients admitted at our centre, mortalities were
encountered. Out of the 214 patients who formed the
study group for this mortality analysis, 41 patients died
during the course of their hospital stay. The mortality
thus was to the tune of 19.15%.

Surgical Protocol :
Criteria for surgical intervention :
ROCM stage less than 4b with or without vision

loss, ptosis and ophthalmoplegia
• Patient fit to undergo surgical intervention under

general anaesthesia.
• Patients who gave consent for the procedure.
Criteria for palliative care :
(1)  Multifocal or Diffuse CNS involvement.
(2) Bilateral loss of vision.
(3) Extensive skull base involvement with major

vessels’ infarction.
(4) Hemodynamically unstable patients.
(5) Pulmonary / Gastric Mucormycosis.
(6)  Patients not giving consent for procedure
Special points of mention of COVID-19

associated Mucormycosis epidemic :
Acute shortage of systemic antifungal Amphotericin

posed an undue challenge in the management of
COVID-19 associated Mucormycosis. Our institute
could get adequate supply of Amphotericin in time as
our state government had some surplus Amphotericin
supply for the management of Kala-azar which is
endemic in this part of our country. Timely supply of
this life saving drug played an important role in lower

31



Vol 120, No 11, November 2022 Journal of the Indian Medical Association

mortality in our series of patients. In all our patients
who could tolerate Amphotericin, we were able to
complete at least three weeks of dosage. Many
patients who presented to the Mucor Clinic were
already COVID positive which made operating them
challenging for the surgical personnel due the risk of

spreading the deadly infection. The sudden surge of
patients requiring surgical debridement increased
exponentially. Due to COVID positivity in many of these
patients, we also modified our surgical planning and
approach aiming to reduce overall surgical time in order
to reduce viral exposure to health care professionals.

Table 1 — HONAVAR Staging of Rhino-Orbito-Cerebral Mucormycosis (ROCM)

Staging of Rhino-Orbito-Cerebral Symptoms Signs Primary Confirmation
Mucormycosis Assessment of Diagnosis

Stage 1: Involvement of the nasal
mucosa
1a: Limited to the middle turbinate
1b: Involvement of the inferior

turbinate or ostium of the
nasolacrimal duct

1c: Involvement of the nasal
septum 1d:Bilateral nasal
mucosal Involvement

Nasal stuffiness,
nasal discharge,
foul smell,
epistaxis

Foul-smelling sticky mucoid or
black-tinged, or granular or
hemorrhagic nasal discharge,
nasal mucosal inflammation,
erythema, violaceous or blue
discoloration, pale ulcer,
anaesthesia, ischemia, eschar

Diagnostic nasal
endoscopy,
Contrast-
enhanced MRI
(preferred) or
CT- scan

Deep nasal swab or
endoscopy- guided
nasal swab or nasal
mucosal biopsy for
direct microscopy,
culture and molecular
diagnostics; nasal
mucosal biopsy for
rapid histopathology
with special stains

Stage 2: Involvement of paranasal
sinuses
2a: One sinus
2b: Two ipsilateral sinuses
2c: > Two ipsilateral sinuses and/

or palate/oral cavity
2d: Bilateral paranasal sinus

involvement or involvement of
the zygoma or mandible

Symptoms in
Stage 1 + facial
pain, facial
edema, dental
pain, systemic
symptoms
(malaise, fever)

Signs in Stage 1 + unilateral or
bilateral, localized or diffuse
facial edema, edema localized
over the sinuses, localized sinus
tenderness

Diagnostic nasal
endoscopy,
Contrast-
enhanced MRI
(preferred) or CT-
scan

Same as Stage 1 + sinus
biopsy for direct
microscopy, culture and
molecular diagnostics
and rapid
histopathology

Stage 3: Involvement of the orbit
3a: Nasolacrimal duct, medial orbit,

vision unaffected
3b: Diffuse orbital involvement (>1

quadrant or >2 structures),
vision unaffected

3c: Central retinal artery or
ophthalmic artery occlusion or
superior ophthalmic vein
thrombosis; involvement of the
superior orbital fissure, inferior
orbital fissure, orbital apex,
loss of vision

3d: Bilateral orbital involvement

Symptoms in
Stage 1 and 2 +
pain in the eye,
proptosis, ptosis,
diplopia, loss of
vision, infraorbital
and facial V1 V2
nerve anesthesia

Signs in Stage 1 and 2 +
conjunctiva! chemoses, isolated
ocular motility restriction, ptosis,
proptosis, infraorbital nerve
anesthesia, central retinalartery
occlusion, features of ophthalmic
artery occlusion and superior
ophthalmic vein thrombosis. V1
and V2 nerve anesthesia, and
features of Ill, IV and VI nerve
palsy indicating orbital apex/
superior orbital fissure
involvement.

Diagnostic nasal
endoscopy,
Contrast-
enhanced MRI
(preferred) or
CT- scan

Same as Stage 2 +
orbital biopsy if
indicated and if
feasible (if the disease
is predominantly
orbital) for direct
microscopy, culture
and molecular
diagnostics and rapid
histopathology

Stage 4: Involvement of the CNS
4a: Focal or partial cavernous

sinus involvement and/or
involvement of the cribriform
plate

4b: Diffuse cavernous sinus
involvement and/or
cavernous sinus thrombosis

4c: Involvement beyond the
cavernous sinus,
involvementof the skull base,
internal carotid artery
occlusion, brain infarction

4d: Multifocal or diffuse CNS
disease

Symptoms in
Stage 1 to 3 +
bilateral
proptosis,
paralysis, altered
consciousness,
focal seizures

Signs in Stage 1-3 (some
features overlap with Stage3)
+ V1 and V2 nerve anesthesia,
ptosis, and features of Ill, IV and
VI nerve palsy indicate
cavernous sinus involvement.
Bilaterality of these signs with
contralateral orbital edema with
no clinico-radiological evidence
of paranasal sinus or orbital
involvement on the contralateral
side indicate cavernous sinus
thrombosis. Hemiparesis,
altered consciousness and
focal seizures indicate brain
invasion and infarction.

Same as Stage 3Diagnostic
endoscopy,
Contrast-
enhanced CT
Scan,MRI
(preferred)
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RESULTS

In 219 patients were
admitted for treatment. Five
patients Left Against Medical
Advice (LAMA). 214 patients
were included in the study.
Amongst the 214 patients,
41 patients died during the
course of hospital stay
(19.15%). The following
observations were made
from the deceased
Mucormycosis patients
regarding demographic
profile. Among the 41
patients, 28 were males and
13 were females with mean
age of 55 years (Range 24-
73).  Around 36.5 % of
people were from urban
areas and 63.5% of people
were from rural areas.

All the deceased patients
(41/41-100%) had
uncontrolled Type-2
Diabetes Mellitus (with mean
HbA1c of 9.20), 20(48%)
patients had both diabetes
mellitus and Hypertension,
6(14.63%) patients had both
diabetes and Chronic Kidney
Disease, 1 (2.43%) patient
had both diabetes and
coronary artery disease
(Table 2).

The diagnostic details
showed that out of the 41

deceased patients, 30(73.17%) patients had been
diagnosed by positive KOH mount, 7(17.07%) patients
were diagnosed by positive histopathology of the
necrosed nasal mucosa, 4 (9.75%) patients were
diagnosed by Broncho Alveolar Lavage (Table 3).

Stage of disease at the time of death in these 41
cases were - Stage 2b-1 ,Stage 2c- 3, Stage 2d- 2 ,
Stage 3a-2, Stage 3b-1 , Stage 3c-4, Stage 3d-1, Stage
4a-4 Stage 4b- 7, Stage 4c-2, Stage 4d-10 and
Pulmonary Mucor- 4 (Table 4)

Consequences which led to death were Sepsis-
14(34.14%), Stroke-10(24.39%), Respiratory failure-
9(21.95%), CKD-4(9.75%), Myocardial infarction-
2(4.87%), Electrolyte Imbalance-2(4.87%) (Table 5).

20 patients (52.5%) out of the total 41 deceased
patients had an active COVID-19 infection during the
onset of Mucormycosis symptoms. Out of 41 patients,
29 (73.2%) were only on medical management as their
disease was far advanced and did not qualify for
surgical intervention protocols. These patients were
directly admitted to our Mucor ICU with unstable
general condition. 11(26.8%) patients were operated
but could not survive due to poor general condition
postoperatively as a result of electrolyte imbalances,
uncontrolled Diabetes and poor response to adjuvant
medical treatment. Amongst the ROCM patients with
intracranial extension, four patients underwent
intracranial clearance via bifrontal craniotomy
approach, of which only one patient survived.

DISCUSSION

ROCM is an acute, angio-invasive fungal infection
that disseminates to the paranasal sinuses and
invades the orbit via the ethmoid and maxillary sinuses
or via the nasolacrimal duct17. An intracerebral
extension may occur from the orbit through orbital
apex, orbital vessels, or cribriform plate. It is deemed
as an opportunistic infection. Innate immunity
composed of macrophages and neutrophils is thought
to be critical in the host defence against fungal
infection, mediating hyphal damage through

Table 2 — Patient HBA1C
Values

Case No Age Sex HbA1C

1 54 F 06.9
2 66 M 07.2
3 44 M 14
4 69 M 06.5
5 26 M 07.3
6 65 M 08.7
7 64 M 07.6
8 73 M 08.8
9 60 F 13.8
10 73 M 08.3
11 70 F 07.9
12 29 F 10.2
13 57 F 07.0
14 40 M 08.6
15 62 M 10.1
16 57 M 10.5
17 58 M 09.8
18 70 M 09.60
19 62 M 09.20
20 52 M 12.4
21 60 M 10.6
22 52 M 06.90
23 65 F 08.60
24 49 F 08.30
25 60 F 14.40
26 56 M 11.60
27 46 M 11.10
28 72 M 07.20
29 37 M 06.10
30 53 M 06.8
31 45 F 12.701
32 55 F 10.60
33 50 F 07.5
34 46 F 08.20
35 24 M 05.90
36 72 M 07.20
37 56 M 06.90
38 35 M 07.0
39 69 M 10.40
40 40 M 07.50
41 59 M 09.90

Table 5 — Cause of Death

Cause of Death Frequency Percentage

Sepsis 14 34.14
Stroke 10 24.39
Respiratory failure 09 21.95
CKD 04 9.75
Myocardial infarction 02 4.87
Electrolyte Imbalance 02 4.87
Total 41 99.95

Table 4 — Stage of at the time of death

Stage of the Disease Frequency Death Percentage

2b 01 2.43
2c 03 7.31
2d 02 4.87
3a 02 4.87
3b 01 2.43
3c 04 9.75
3d 01 02.43
4a 04 9.75
4b 07 17.07
4c 02 4.87
4d 10 24.39
Pulmonary Mucor 04 9.75
Total 41 99.92

Table 3 — Diagnostic Investigations

Diagnostic Testing Frequency Percent

Koh Mount 30 73.17
Histopathological Examination 07 17.07
Bronchoalveolar Lavage 04 09.75
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phagocytosis, oxidative and non-oxidative mechanism.
The fungus invades along blood vessels particularly

arteries and proliferates within the internal elastic
lamina, dissecting it from media. So it can cause an
extensive tissue necrosis18.

The most common causative organism are of the
Rhizopus, Mucor and Absidia species19. Diagnosis is
confirmed through biopsy and HPE of affected tissues.
On microscopy, Broad based ribbon like non septate
hyphae with irregular right-angled branching are a key
diagnostic microscopic feature20. In a prospective study
of mucormycosis in North India by Bala, et al KOH
was positive in 84%, histopathology in 58% and culture
in 61%21.  In our study, 30(73.17%) were found to be
positive by KOH mount, 7(17%) patients were
diagnosed by positive histopathology of the necrosed
nasal mucosa, 4 (9.7%) patients were diagnosed by
Broncho Alveolar Lavage. Diabetes predisposes to this
infection, as is seen in the majority of instances of
ROCM (60-81%) in different series. The predisposition
of patients with diabetes to acquire the disease may
be particularly related to hyperglycaemia and the
presence of ketoacidosis is presumed to induce a
neutrophil defect, resulting in reduced phagocytosis
and chemotaxis. Yohai, et al reviewed 145 cases of
ROCM, 60% of them had diabetes and analysed their
ophthalmic and non-ophthalmic symptoms22. Ferry
and Abedi reported 16 cases of ROCM; 13(81%) of
them had diabetes23.

In our series all the deceased patients (100%) had
uncontrolled Type-2 Diabetes Mellitus [with mean
HbA1c of 9.20(Table 2)], 20 patients (48%) had both
diabetes mellitus and hypertension, 6 patients
(14.63%) had Diabetes Mellitus and chronic kidney
disease whereas 1 patient (2.43%) had both diabetes
mellitus and coronary artery disease. The mortality
was thus high in immunocompromised patients with
co-morbidities and uncontrolled diabetes mellitus was
a poor prognostic factor. Mortality in Mucormycosis is
common in immunocompromised hosts. Advanced
stage lesions contribute to mortality and overall
mortality being higher in patients with advanced
disease along with comorbidities. Infarction,
haemorrhage, cavernous sinus thrombophlebitis,
systemic mucormycosis involvement and other medical
complications like Myocardial infarctions and
septicaemia are all common causes of mortality in
Mucormycosis. In our series, maximum number of
diseased patients belonged to advanced 4d stage as
per the Hanover Classification.

Roden, et al revealed that mortality from
rhinocerebral Mucormycosis  was high, ranging from

25% to 60%17. Marcio, et al showed mortality was
high (48.3%) but was within the range (40-70%)24.
Mortality among patients with malignancy was
relatively high (57.91%) and a mortality rate of 100%
was observed in three allogeneic HSCT recipients. In
the study by Jeong, et al overall mortality was found
to be 46%,  out of which the highest was reported in
disseminated mucormycosis (68%) and least in
cutaneous mucormycosis(31%)25. Mortality in ROCM
(43%) was in the range of 34% to 75% with sino-
cerebral having the worst mortality (75%). Van Burick,
et al reported an overall mortality in the range of 25-
60% with the best prognosis in patients with infection
restricted to sinuses. Our mortality was in the confines
of 19.15% which was lower in comparison to other
studies quoted above. The prognosis in our study was
poor for patients with brain, cavernous sinus, or carotid
involvement which was similar to all the studies.  On
analysing our data, we were flabbergasted to know
that more than half (52.5%) of the 41 deceased
patients were admitted in our centre with an active
COVID-19 infection. Jyotsna, et al in their study on
COVID-19 associated mucormycosis, came to a
conclusion that phagocytic dysfunction, GRP78 over-
expression, hyperglycaemia and ferritin derived iron
are the major pathogenic mechanisms behind the
surge of mucormycosis in COVID-19 patients26.  The
first line medical management comprises of intravenous
amphotericin-based antifungals with course of at least
6 weeks. Intravenous Posaconazole can be employed
as a salvage therapy for patients who do not respond
to or tolerate amphotericin B. Patients who received
surgical treatment in addition to Amphotericin B showed
better outcomes than those who received Amphotericin-
B alone27-29. We routinely treated all our patients with
a minimum of three weeks of systemic Amphotericin
(5mg/kg/day - for Rhino-orbital and 10mg/kg/day- For
intracranial involvement) which was followed by tablet
Posaconazole for a minimum of three months. All the
deceased patients were on Amphotericin injections and
none of them could finish u  their their regime as we
lost them before the minimum three weeks cut off
period of Amphotericin administration as per our drug
protocol.

Out of 41 patients, 23 (56.2%) patients had
advanced disease (Stage 4) and were on 10mg/kg/
day Inj Liposomal Amphotericin-B and 11 patients were
operated.

Our mortality rate in this series of COVID-19
associated Mucor mycosis was low in comparison with
other series reported in world literature. This could be
due to multiple reasons. Mortality was more in the
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earlier part of the epidemic when many patients came
to us with advanced disease. As awareness grew
among people, patients started presenting earlier with
initial symptoms and could be managed by both
surgical intervention and optimal medical management.
The role of both print and digital media along with health
awareness programs regarding the importance of early
detection and management of Mucor mycosis in the
general public, was also one reason for patients
seeking medical advice in time.

The role of teamwork at our institute where all the
stakeholders from different departments of ENT, Eye,
Medicine, Neurosurgery, Oral and maxillofacial
Surgery, Radiology, Microbiology, Pathology and other
allied branches of General Surgery and Surgical
Oncology (who assisted in surgical work) came
together and worked in unison in designated Mucor
Wards and ICU, made a significant difference in our
results.  The timely availability of life-saving drugs
Amphotericin and Posaconazole along with meticulous
follow up of all patients who underwent local
debridement and cleaning of their operated cavity at
every three days intervals, contributed significantly
towards lowering of our mortality rates.

CONCLUSION

COVID associated Mucormycosis took our whole
nation by surprise and assumed epidemic proportions
in the ongoing pandemic. Mortality was high in
immunocompromised hosts more so with those
suffering from diabetes mellitus. The advanced stage
of Rhino-Orbito-Cerebral Mucormycosis was
associated with more deaths. Our series mortality rate
of 19.15% is lower than most of the other documented
mortality rates which could be due to early presentation
of patients in the later part of the epidemic, timely
availability of multipronged treatment arms (timely
surgical and medical interventions) by a dedicated
team, meticulous local debridement and regular follow
up, availability of life-saving drugs-Amphotericin and
Posaconazole and a protocol based overall
management of this disease.
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Original Article

Childhood Histiocytic Disorders — A wolf in Sheep's Clothing :
Experience from a Cancer Institute in south India

Aparna Devi C1, Ashwini Nargund2, Geeta V Patil Okaly3, Usha Amirtham4, Akkamahadevi S Patil4,
Champaka G4, Suma M N5, Arun Kumar AR6

Background : Histiocytic disorders are uncommon entities which arise from the cells of the mononuclear phagocyte
system. Most common amongst these are Langerhans Cell Histiocytosis (LCH) and Rosai Dorfman Disease (RDD).

Objective : To study the spectrum and the clinicopathological profile of histiocytic disorders in children at a tertiary
cancer institute in south India.

Methods : This retrospective descriptive study included children aged <16 years diagnosed with a histiocytic
disorder according to the recent World Health Organisation classification of Haematolymphoid and Paediatric tumours
during a two- and half-year period from January, 2020 to July, 2022.

Results : This study included 23 children with a mean age of 6.7 years, comprising of 14 Boys and 9 Girls. We
encountered 12 cases of LCH, six cases of RDD, single case each of Histiocytic sarcoma, Erdheim Chester disease
(ECD) and Juvenile Xanthogranuloma (JXG) and two cases of unclassified histiocytic neoplasms. Four cases
showed recurrence, with three of them showing ambiguous histomorphology on recurrence. Our cohort had two
children who were first degree relatives with different histiocytic disorder/neoplasms.

Discussion : LCH was encountered mostly in bone with all our cases expressing CD1a and S100 as in other
studies. Histiocytic sarcoma is an aggressive neoplasm which showed recurrence in our study. In concordance with
the literature, the case of ECD presented with bilateral bone lesions.

Conclusion : Histiocytic disorders/ neoplasms can rarely have familial predisposition and present with ambiguous
histomorphology when they recur. These recurrent tumours carry poor prognosis.

[J Indian Med Assoc 2022; 120(11):  37-41]

Key words : Histiocytic disorders/ neoplasms, Langerhans cell histiocytosis, Rosai Dorfman Disease,
Histiocytic sarcoma, Erdheim Chester disease.
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Histiocytic and dendritic cell neoplasms include
clonal inflammatory disorders and

overtmalignancies which are known to show
differentiation towards monocytes, macrophages, or
dendritic cells. They account for <1% of  all lymph
node and soft tissue tumours1. The World Health
Organisation (WHO) Paediatric Tumour classification
online blue book incorporates in its histiocytic disorders
classification, LCH, Juvenile Xanthogranuloma (JXG),
Erdheim Chester Disease (ECD), Rosai Dorfman
Disease (RDD) and histiocytoses of uncertain
malignant potential2 whereas, the 5th edition of WHO
classification of Haematolymphoid tumours also
includes Langerhans cell sarcoma, Interdigitating

dendritic cell sarcoma (IDCS), ALK – positive
histiocytosis and Histiocytic Sarcoma (HS) in addition
to the above mentioned entities. Follicular Dendritic
Cell Sarcoma (FDCS) and Fibroblastic reticular cell
tumour are no longer considered as histiocytic
neoplasms1. Histiocytic disorders/ neoplasms mimic
a variety of reactive processes and a deep insight is
vital to avoid misdiagnosis.

Extensive literature is available on individual
histiocytic disorders, but a collective study
encompassing all entities are limited3. We aimed to
study the spectrum of histiocytic disorders and analyse
their clinicopathological and immunohistochemical
characteristics in children aged <16 years. In addition,
we intend to discuss the diagnostic challenges faced
by the pathologists.

Editor's Comment :
Histiocytic disorders neoplasms are rarely encountered
clonal proliferative disorders/ neoplasms. They can be
confused with a variety of benign and inflammatory
conditions. Infrequently, they can recur and behave
aggressively. Familial predisposition is also documented in
a minority of cases.
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MATERIALS AND METHODS

This retrospective descriptive study was carried out
in the Department of Pathology at Kidwai Memorial
Institute of Oncology, Bengaluru, Karnataka, India. As
this was a retrospective study and did not involve any
intervention, an exemption from the Institutional Ethics
Committee was taken and a broad consent was taken
for all procedures. All cases aged <16 years diagnosed
with a histiocytic disorder/ neoplasm from January
2020 to July 2022 were included in the study.Cases
diagnosed as FDCS or plasmacytoid dendritic cell
neoplasms were excluded from the study. Case details
were collected from the Medical Records Department.
Haematoxylin and Eosin (H&E) and immuno-
histochemical slides were retrieved from the
departmental archives and reviewed. Immuno-
Histochemistry (IHC) panel done wereS100 (4C49,
TBS), CD68 (CD68/G2, BGX), CD1a (010, BGX),
BRAF(v600e, Roche). Demographic details, sites
involved, Bone Marrow (BM) involvement, IHC profile
and additional clinical findings were collected.
Qualitative and quantitative variables are expressed
as frequency with percentage and mean± standard
deviation or median with range respectively.

RESULTS

Our study included 23 Indo Asian children
comprising of 14 (60.9%) Boys and nine (39.1%) Girls.
LCH accounted for majority of the cases (52.17%)
followed by RDD (26.09%). Two cases were diagnosed
as unclassified histiocytic disorder, as the immuno-
morphology did not allow definitive categorization.
Spectrum of histiocytic disorders in this study is listed
in Table 1.

The age of the children ranged from 5 months to 16
years with a median of 3 years. The mean age of the
children with LCH and RDD were 59.3±78.2 and
82±51.2 months respectively. Male to female ratio was
2:1 in LCH and RDD. HS was encountered in six-year-
old child while children with ECD and JXG were 3 years
old. Both the cases of unclassified histiocytic disorder
were 16 years old.

Out of the 12 LCH cases, 5 were Single system
LCH(SS - LCH) and 7 were multisystem LCH (MS -
LCH). All the cases of SS – LCH showed unifocal bone
involvement with frontotemporal bone being the most
common site. MS – LCH involving skin, bone, lymph
nodes, Central Nervous System (CNS) in various
combinations were encountered in four cases. Three
cases of MS – LCH involving liver, spleen, or BM were
stratified as MS -LCH high risk. One of the LCH cases
was a known case of Immune Thrombocytopenic
Purpura (ITP). The child with ECD presented with
bilateral symmetrical bone lesions.Isolated orbital soft
tissue involvement was seen in the child with JXG.The
sites of involvement are summarized in Table 2.

BM performed in all the cases of LCH, ECD and
JXG were not involved by the tumour. However, the BM
of a 5-month-old baby with LCH showed myeloid
hyperplasia with histiocytic aggregates and giant cells,
raising suspicion of involvement. However, it was
rendered uninvolved as CD1a was negative.

Our small cohort had two siblings born of first-degree
consanguineous marriage. The elder girl was diagnosed
with HS and the younger boy was diagnosed with LCH.

Histologically, all LCH cases showed inflammation
with histiocytes having grooved nuclei (Fig 1a).  RDD
cases showed emperipolesis in almost all cases  (Fig
1b). Biopsy of the femur lesion in ECD showed foamy
histiocytes and inflammation (Fig 2a). Morphologically,
HS was characterized by sheets of plump epithelioid
cells (Fig 2b). JXG was composed of sheets of spindled
and foamy macrophages with dense inflammation and
giant cells (Fig 3a). Among unclassified histiocytic
disorders, one case hadan epithelioid foamy appearance
and other had a spindly morphology (Fig 3b).

Table 1 — Spectrum of histiocytic disorders in children <16
years in this study

Diagnosis Number (%)

Langerhans cell histiocytosis 12 (52.17)
Rosai Dorfman disease 6 (26.09)
Erdheim Chester Disease 1 (4.35)
Histiocytic sarcoma 1 (4.35)
Juvenile Xanthogranuloma 1 (4.35)
Histiocytic disorder – unclassified 2 (8.69)

Table 2 — Sites of involvement of histiocytic disorders in this study

Langerhans cell histiocytosis (N = twelve) Rosai Dorfman Disease (N = six)

Single system (unifocal)- Craniofacial bones Five cases (41.67%) Cervical Lymph node only Three cases (50%)
Multisystem- Skin, bone, lymph node, CNS Four cases (33.33%) Central nervous system Two cases (33.3%)

  involvement (dural) only
Multisystem High Risk-with liver and spleen Three cases (25%) Intracranial location and lymph nodes One case (16.7%)
Erdheim Chester Disease - Bone: bilateral femur, iliac blades
Histiocytic sarcoma - Bone, skin, lymph nodes
Juvenile Xanthogranuloma - Periorbital region
Histiocytic disorder-unclassified - Thoracic vertebra and cervical lymph node respectively (single system in both cases)

N = total number of cases
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Fig 1 — a. Langerhans cell histiocytosis – histiocytes with grooved
nuclei, H&Ex200. Inset: CD1a x200. b. Rosai Dorfman Disease–

sheets of histiocytes with emperipolesis H&E x200. Inset:
multinucleated giant cell exhibiting emperipolesis

Diagnoses of LCH was made based on morphology
and immunoreactivity for CD1a, (Fig 1a inset) S100 and/
or CD68. Ki67 ranged from 3-30%. The immunoprofile
of these cases are summarized in Table 3. The
histiocytes in RDD cases were at least focally positive
for S100and CD68. JXG was positive for CD68 and
negative for CD1a and ALK.

ECD was diagnosed based on the classic clinical
presentation, histomorphology and immunoreactivity
for CD68. A diagnosis of HS was rendered after ruling
out the possible morphologic differentials by using a
panel of IHC markers. The neoplastic cells were
positive for S100, CD68 (Fig 2b inset) and negative for
CD23, SMA, CD34 etc, with Ki67 index of 20%.

Two cases with atypical morphology, one with
an epithelioid appearance and other with a spindly
morphology were categorized as unclassified
histiocytic disorders as they were positive only for
CD68 and negative for S100,CD1a andBRAF.

All LCH cases and HS were treated with
chemotherapy. Mean follow up period was 14.7
months with a range of 1-30 months. During this
period, four out of 23 cases recurred, which included
two RDD cases (at two and six months of diagnosis),
one case of LCH with ITP (after 27 months) and HS
(after two months). Disease recurrence was observed
in both siblings with RDD and HS.Ki67was high
(60%) upon recurrence in HS. The immuno-
morphology of the both the recurrent RDD cases
were different from the primary immuno-morphology
wherein, one case showed focal positivity for CD1a,
and the other case revealed atypical histiocytic
proliferation. An infant with MS-LCH high risk
succumbed to the illness within three weeks of
diagnosis.

DISCUSSION

Histiocytic neoplasms are commonly
encountered in children and rarely in adults. The

classification of histiocytic disorders has evolved
over the years, from comprising of three categories
in 2004 – L group (LCH, Indeterminate cell tumour,
ECD, mixed LCH and ECD), C group (JXG, Adult
xanthogranuloma, cutaneous RDD) and the M
group (primary and secondary Malignant
histiocytosis) to including two other categories
namely the R group (RDD and its types) and the H
group (primary and secondary Haemophagocytic
Lymphohistiocytosis) in 2016 by the Histiocyte
Soceity4 to the current 5th edition WHO
classification of Haematolymphoid tumours.

LCH is the most common disorder among
histiocytic disorders accounting for approximately

5 cases/ million population per year with a male
predominance5. In par with the literature, LCH
constituted the bulk of the cases in this study (52.17%)
showing a male predominance. LCH presents either
as SS- LCH or MS- LCH and each account for 50% of
cases6. In contrast, MS-LCH was slightly more
common in this study (58.3%). According to a
systematic review, skull bones (42.2%), chest wall
(23.4%) are the frequently affected sites followed by
the spine (9.4%) and pelvis (9.4%)7. Similarly, in this
study, craniofacial bones were commonly involved with
a rare case involving iliac bone. Other sites involved
included skin, hematopoietic system, lung, and CNS6.
In this study, BM of one LCH case was highly

Fig 3 — a. Juvenile Xanthogranuloma – sheets of histiocytes
dispersed amidst inflammatory cells. indicates multinucleated giant

cell, H&E x50. b. Histiocytic disorder – unclassified: sheets and
fascicles of histiocytes with spindled morphology, H&E x50.

Fig 2 — a.Erdheim Chester Disease– histiocytes with xanthomatous
change, H&E x50. Inset: Magnetic resonance imaging showing
bilateral symmetrical altered intensities in femur. b. Histiocytic

sarcoma–sheets of plump histiocytes, H&E x50. Inset: CD68 x50.
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suspicious of involvement but was rendered uninvolved
as it was negative for CD1a. However, a study by
Galluzzo ML, et al showed histiocytic clusters in 40.9%
LCH cases, but only 14% cases showed CD1a
immunoreactivity8. If these findings are taken, then this
case may be considered to be involved. More studies
are needed to determine the importance of histiocytic
aggregates without CD1a expression in BM of LCH
cases. A rare case of a child with ITP presenting with
MS - LCHat adulthood has been reported, which was
also the scenario in one of the cases9. Although, no
theories related to this association are available at
present, future studies might elicit relation between
these two entities.

The diagnosis of LCH is supported byfocal or strong
expression of CD1a, S100 and CD68 which was the
case in our study as well2. Despite being known as a
specific marker for LCH, CD1a can also be expressed
in JXG, HS and RDD10. Ki67 performed in few cases in
our study, was as high as 30%. Ki67upto 40% has
been reported in literature and high Ki67 correlates
with poor prognosis10,11. BRAF immunoreactivity, an
indicator of MAPK pathway mutation is seen in >85%
LCH cases10. Despite chemotherapy, the girl with ITP
and MS-LCH involving the CNS presented with recurrent
disease at a different site after two years. An infant
diagnosed with MS-LCH high risk expired within few
weeks of initiating treatment.The dismal prognosis of
recurrent MS-LCH cases is well studied12.

The global incidence of RDD (Sinus Histiocytosis
with massive lymphadenopathy) is largely unknown1,5.
Although, rare studies demonstrated a slight female
preponderance, RDD is more common amongst males
and this study consisted of four males and two
females13,14. Clinically RDD can be nodal or extra nodal
and they were seen in equal number of cases in this
study as in literature. Extra nodal manifestations
include cutaneous, intracranial, spinal, head and neck
and intrathoracic sites15. CNS RDD accounts for <5%

of involved cases in literature and we had two cases of
CNSRDD15. Although rare, relapses do occur in RDD
with soft tissue and CNS involvement13. In this study,
recurrence was observed in two multisite disease cases
and one among them had a familial background as
well. Classic morphology include slymphocytic
emperipolesis, increased histiocytes with mild atypia
and mitoses16. Atypical histiocytic proliferation was
observed in one of the recurrent cases. The other
recurrent case expressed only CD1a upon recurrence
and this raised suspicion as to whether an overlap
disease (RDD – LCH) was present initially or just the
mere infrequent expression of CD1a in a RDD case10,14.

HS, a diagnosis of exclusion can present in variable
age groups and the exact incidence is presently
unknown due to changes in classification5. This can
present either denovo or in association with other
lymphoid neoplasms and may have an aggressive
clinical course17. Available literature shows a slight
male predominance whereas in this study, HS was
diagnosed in a young girl1. Lymph nodes are usually
affected in HS, but any extra nodal site like
gastrointestinal tract, spleen, soft tissue, skin, CNS
or orbit may be affected1. The child in this study had
multisystem disease involving skin, bone and lymph
nodes. The diagnosis was rendered after excluding
various morphologic differentials like FDCS, IDCS,
Langerhans cell sarcoma, inflammatory pseudotumor,
Anaplastic Large cell lymphoma, melanoma
etc,18Despite chemotherapy, this child presented with
recurrent disease within two months17.

Hereditary predisposition in RDD is due to germline
mutations in SCL29A3 gene or TNFRSF6 gene2,19.
No known hereditary factor has been implicated in HS
as of now upon extensive literature search. A possibility
of germline mutations in MAPK pathway may be
considered due to its versatile role in histiocytic
disorders1. As the siblings in this study had different
histiocytic disorders, namely RDD and HS,further
studies are required to adequately study the familial
background in these disorders.

Fewer than 1000 cases of ECD have been reported
in literature5. ECD often presents with a male
preponderance between 46-56 years20. Paediatric
cases infrequently show the classic adult clinical
presentation of bilateral bone lesions2. The diagnosis
of ECD is aided by the constellation of clinical (bone
pain), radiographic (bilateral cortical sclerosis) (Fig 2a
inset) and histological (foamy histiocytes which are
negative for CD1a) findings, which was observed in
the child in this study21. BRAF p.V600E mutation is
seen in >50% of these tumours2. However, this case
was negative for BRAFIHC21.

Table 3 —  Immunoprofile of Langerhans cell histiocytosis
cases

Case CD68 S100 CD1a

Case 1 Focal Positive Focal Positive Positive
Case 2 Positive Focal Positive Positive
Case 3 Focal Positive Non-Contributory Positive
Case 4 Not Done Positive Positive
Case 5 Negative Positive Positive
Case 6 Not Done Positive Positive
Case 7 Focal Positive Focal Positive Focal Positive
Case 8 Not Done Positive Positive
Case 9 Not Done Positive Positive
Case 10 Positive Positive Positive
Case 11 Focal Positive Positive Positive
Case 12 Not Done Focal Positive Positive
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JXG is a paediatric histiocytic disorder having
excellent prognosis, seen confined to skin of head and
neck usually2. It accounts for 1 case/ million children
and can undergo spontaneous resolution22. We had
one case of JXG with a solitary lesion in the orbit
expressing CD68. ECD is a mimicker of JXG and
hence, the diagnosis should be made only in the
appropriate radiographic and clinical context.

Rarely, histiocytic lesions can have ambiguous
morphology and express only CD68. Tissue fixation
and IHC pitfalls are key areas to be pondered in these
unclassified cases. Overlap diseases like LCH – ECD
do exist and awareness of these are vital for arriving at
a correct diagnosis23.

CONCLUSION

Histiocytic neoplasms are rare entities which can
involve multiple systems. They can have overlapping
histomorphology with various benign and reactive
conditions thereby posing diagnostic challenges to the
Pathologist. Familial RDD is well known, but further
studies are required to identify familial relationship
between these distinct entities. Although considered
indolent, these entities can have a poor prognosis.
Although there are many case reports and series, large
scale Indian studies are still lacking and our study is
one such initiative to collectively look upon the clinico-
pathological and IHC profile of these histiocytic
neoplasms.
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There has been a steady rise in the population of
elderly  persons in India with 8.6% of population

above the age of 60 years as per 2011 census which
is projected to go over 10% by 20201.

In this context,  the hospital admission  rate and
demand for critical patient beds are expected to
increase exponentially in the coming decade. Older
age is characterized  by emergence of several complex
health states and there is a tendency to restrict their

admission to the Critical  Care Unit (CCU).  Present
study compared the mortality outcome of elderly
patients with younger individuals in a cohort of critical
patients subjected to mechanical ventilation. This study
prospectively compared the several variables on the
patients requiring mechanical ventilation in CCU, to
predict outcome.

Study period : A prospective  observational study
was done  over a period of one year (October 2015 to
September, 2016) in the  Critical Care Unit of a tertiary
care hospital.

Study population : The case group  comprised
40 ventilated patients  of age  60 years and above and
control of 40 ventilated adult patients less than 60 years
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andto gender (p=0.3854) was not statistically significant.

Multivariate logistic regression analysis of the study variables showed  APACHE II score to be statistically significant
for outcome (p=0.0229).

Conclusion : Mortality of elderly patients supported by mechanical ventilation at CCU were slightly higher(55%)
than in mechanically ventilated younger populations (52.5%) though the difference was not statistically significant
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of age, were included in the study.
Sample size calculation : Sample size was

calculated by using  the formula n=z(1-α/2)
2pq/d2.

z(1-α/2) =1.96=value of the standard normal
distribution corresponding to a significance level of á
(1.96 for a 2-sided test at the 0.05 level). p= expected
proportion of mortality  from literature 50% or (0.5).
q=1-p.  d=  absolute precision= 0.2(result to be with
in 20% of true value).

Taking into account confounding factors for each
variable,  the sample size was increased by 10% of
calculated  value and we have taken 40 patients in
each groups.

Study variables, inclusion criteria, exclusion
criteria, informed consent and ethics committee:

Acute Physiology  and Chronic Health Evaluation
II  (APACHE II)2 score  and an Sequential Organ Failure
Assessment (SOFA)3  scores were measured  in the
first 24h of ventilation, age, gender, indication of
mechanical ventilation, co-morbidity  according to the
Charlson Index (CCI)4, functional capacity according
to the Barthel index (BI)5  were documented.

Those patients who died within 24 hours of
ventilation were excluded from the study.

Informed consent from relative of patient was taken
to include the patient in the study. The study was
approved by the Clinical Research Ethics Committee
of the Institution. The indications of mechanical
ventilation were  recorded  based on  the criteria of the
Mechanical Ventilation International Study Group6

Table 1).

MATERIAL AND METHOD

Detailed history and  clinical examination of
admitted patients were done. The  criterion  for CCU
admission was decided by the admitting primary
physician, based on the clinical  condition of the
patients.  Patients from all specialties were admitted.
No patients  were refused admission in CCU based on
the age. No treatment options were restricted to a

specific group of  patients  during CCU stay.
Indication for which ventilation was initiated was

noted. In this study,  among case (n=40)  and  control
group (n=40), consecutive  patients  were evaluated
when  they were  ventilated. The records of parameters
were taken within 24 hours of ventilation  and
subsequently daily for one week or until discharge or
death, in all patients. Data was recorded which
included  age, sex, admitting diagnosis,  APACHE II
(acute physiology and chronic health evaluation) Score,
Barthel Index (BI) Score, Charlson  Comorbidity Index
(CCI) Score, and  Sequential  Organ  Failure
Assessment (SOFA) Score, ABG (Arterial Blood Gas),
Pulse rate, Blood Pressure, Temperature in
Fahrenheit, Fractional inspiratory O2 concentration,
Liver function test, Serum creatinine, Urea or BUN,
urine output, Ventilatory rate. Complete Blood Count,
and  Serum Na, K.

 No patients were re-intubated  in this study among
case and control group  patients.   The final outcome
either survival or death  was analyzed.

RESULTS

Demographic Details : In case group, the mean
age (Mean ± SD) of patients were 71.1250±8.0166
years with range 60.00 - 92.00 years. Number of
patients in case group,  in 60 years to 65 years was
37.5%, in  66-75 years was 35.0%, and  more than 75
years  was  27.5%.  In control group, the mean age
(Mean±SD) of patients were 41.6750±12.0711 years
with range 20.00 - 57.00 years (Fig 1).

Among 40 cases (n=40), 23 patients were male
and 17 patients  were female.  Among 40 control
patients, 22 patients  were male and 18 patients were
female (Fig 2).

Study variable findings
In case group,Barthel  Index (BI) score   mean ±

SD was 12.0000± 13.0973  and in control group mean
± SD was 10.8750 ±12.5006 respectively. Difference
of mean BI  between two groups was not statistically
significant (p=0.6954).

In case group,Sequential organ failure assessment
(SOFA) score  mean ± SD was 8.9250 ± 3.0834 and
in control group,mean ± SD was 9.4250 ± 3.3350
respectively. Difference of mean SOFA between two
groups  was not statistically significant. (p=0.4884).

In case group,Charlson Co-morbidity Index Score
(CCI)   mean ± SD was 4.9750 ± 1.8326 with range of
1.0000- 9.0000 and  in control group it was 1.9250 ±
3.4744 with a range of 0.0000-21.0000 respectively.
The difference of mean CCI between two groups were
statistically significant ( p<0.0001) .

Table 1 — Distribution of indication of ventilation in cases
group (n=40)

Indication Frequency Percent

Exacerbation of chronic
    respiratory disease 5 12.5%
Coma (Glasgow Coma Scale 8/15 or less) 9 22.5%
Acute lung injury 1 2.5%
Cardiac arrest 1 2.5%
Heart failure 5 12.5%
Multi organ failure 2 5%
Pneumonia 7 17.5%
Post operative 2 5%
Sepsis 8 20%
Total 40 100%
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In case group, APACHE II score mean ±SD was
23.7500 ± 6.3559 with range of 10.0000 - 41.0000  and
In control group, it was  Mean ± SD = 23.6250± 6.8713
with rang of 11.0000- 42.0000.  Difference of mean
between two  groups was not statistically significant
(p=0.9329).

 Outcome in case group (n=40), mortality was 55%.
In 60-65 years, mortality was 27.3%. In 66-75years,
mortality was 40.9%.  In >75years, mortality was
31.8%.  Association  of sub-groups of age with
outcome in case group was not statistically significant
(p=0.3357).

Association  of gender  (male mortality was 60.9%.
female mortality was 47.1%) with outcome in case
group was not  statistically significant (p=0.3854).

The prediction of prognosis in respect to multiple
variables like BI, SOFA, CCI, and APACHEII  were
calculated by regression analysis (Tables 2 & 3).

We found (Table 2) no variable had  significant
association  with outcome in case group i.e in elderly
patients. So in elderly patients, no single variable was
a significant predictor of mortality.

We found (Table 3) APACHEII score was  significant
predictor  of mortality  in control group of patients. So
in relatively younger  patients, APACHEII score   was

significant independent predictor of mortality.

DISCUSSION

We were prompted to do this study because of
increasing number of elderly patients being admitted
in CCU and their need for  mechanical ventilation during
hospital stay. There is also reluctance among
physicians to put the elderly patients in mechanical
ventilation apprehending development of complications
subsequently. So we wanted to see if there is any
relationship between  the mortality  outcome  and age
of the patients.   There are several  studies that  have
described  the poor results  in elderly  patients  who
were subjected to mechanical ventilation  with ages
over  65 years,7  70 years,8  80 years,9  85 years,10

Rosenthal, et al in a multihospital study concluded
that the adjusted odds of death increased with each
5-years age increment11. Boumendil A, et al in their
study concluded that after adjustment for disease
severity, ICU mortality rates were higher in elderly
patients than in younger populations and age itself
explained only a small part of hospital mortality,
suggesting that specific information such as functional,
cognitive, and nutritional status as well as co-

morbidities, should be collected to
predict mortality in elderly ICU
patients12. Vosylius et al. had similar
observation with 39% mortality in >75
years age group when compared with
18% in those <65 years (p<0.001)13.
Stein, et al in a study concluded that
age >76.9 years was an independent
determinant of mortality (p<0.001)14.  De
Rooij, et al in a meta- analysis concluded
that it is not age per se but factors such
as severity of illness and pre-morbid
functional status that are responsible for
poor prognosis15.

Fig 1 — Number of patients in control group(<60yrs)  and case
group(>60yrs) and  different age groups

Fig 2 — Distribution of gender (male &female) in control group
(<60yrs) and case group (>60yrs) and different age groups

Table 2 — Multivariate logistic regression analysis for case (n = 40)

Term Odds ratio 95% CI Coefficient SE Z-Statistic p-Value

SOFA 0.7165 0.1419 3.6178 -0.3334 0.8262 -0.4035- 0.6866
BI 0.8594 0.2054 3.5947 -0.1516 0.7301 -0.2076 0.8356
CCI 0.5976 0.1246 2.8669 -0.5148 0.8000 -0.6434 0.5199
APACHE II 0.1089 0.0103 1.1479 -2.2177 1.2019 -1.8452 0.0650

CI = Confidence Interval;   SE = Standard Error

Table 3 — Multivariate logistic regression analysis for control patients. (n =40)

Term Odds ratio 95% CI Coefficient SE Z-Statistic p-Value

SOFA 1.9526 0.1527 24.9715 0.6692 1.3003 0.5146 0.6068
BI 0.3232 0.0620 1.6865 -1.1294 0.8429 -1.3399 0.1803
CCI 0.0000 0.0000 >1.0012 -13.3771 316.3449 -0.0423 0.9663
APACHE II 0.0275 0.0012 0.6077 -3.5923 1.5788 -2.2754 0.0229

CI = Confidence Interval;   SE = Standard Error
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Anon JM, et al in a study in Spain, showed that
mortality in the ICU was higher in the   elderly patients
(33.6%) than in the younger subjects (25.9%)
(p=0.002)6.

In India, a study by Sodhi, et al16  showed that no
statistical difference was observed between the control
and geriatrics age group in overall ICU mortality
(p>0.05). However, mortality rates increased in the
geriatric population requiring mechanical ventilation and
use of  inotropes during ICU stay.

In our study, mortality in elderly case group patients
were 55% and mortality of control  group patients  were
52.5%. The difference was not  statistically significant
in comparison (p=0.82).

Here we found highest mortality was  seen in 66-75
years of age (40.9%) which was higher than older age
group( >75 years - 31.8%). But difference of mortality
among sub- groups (60-65 years, 66-75 years, -
>75years) were not statistically significant (p=0.3357).

In a study by Sudarsanam TD, et al at CMCH,
Vellore, India, concluded that APACHEII Score
measured at admission  was one of the  independent
predictor of mortality17 in the patients on mechanical
ventilator.  In a study by Nevins and Epstein18  also
showed that the APACHE II associated comorbidities
predicted a poorer outcome for COPD patients requiring
mechanical ventilation.

In  our study, there is no significant difference in
outcome in relation to age and in relation to gender.
There is no significant difference in outcome in different
subgroup of age of elderly people.

CONCLUSION

Mortality of elderly patients supported by
mechanical ventilation at CCU were slightly higher
(55%) than in mechanically ventilated younger
populations (52.5%) though the difference was not
statistically significant between two groups (p=0.82).
There should not be any reluctance for ventilation
initiation for elderly patients for fear of poor outcome.
In CCU, APACHE II, score which has a comparatively
high sensitivity in predicting mortality, will be useful to
guide to the physician  on probable outcome and
management decision.Co-morbidity should not restrict
the decision for ventilation initiation..

Limitations : Morbidity profile could not be studied
here as it needed a long term follow up. Duration of
ventilation is not studied here which could be another
determinant factor for outcome. Single Centre, short
time, small number of study and control population
has the limitation of decision making. To draw a
inference  multi-centre long term study with large
number of population will be needed. It is a score based

study, individual organ function related study has not
been done.
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Review  Article

Implementation of Competency-based Medical Education in Forensic
Medicine and Toxicology in Indian Medical Education
— A Viewpoint on Challenges and Way Forward

Prashanth Mada1, R Shyamala2, Pragnesh Parmar3, Yadukul S4, Divya Reddy Pannala5

The changing disease burden, living conditions and anticipations of end-users in health care have resulted in the
decision of regulatory bodies in the Indian medical education system to shift the MBBS curriculum from Traditional to
Competency-Based Medical Education (CBME).The efforts taken by the National Medical Commission (NMC) erstwhile
Medical Council of India (MCI) to successful implementation of the herculean task of shifting curriculum are praiseworthy.
MCI initiated a National Faculty Development Programme (FDP) in 2009 in all medical colleges under its ambit.MCI
started with five regional centres, which now expanded to 22 centres, out of which 12 are regional centres, and 10 are
advanced nodal centres. Nearly 44932 faculties were trained till December 2018. Despite all the advantages of
CBME & the efforts taken up by governing bodies, there are many challenges. Some are common for all subjects, but
few are unique or specific to a subject. This article views the possible challenges and the way forward for the
successful implementation of CBME in Forensic Medicine and Toxicology.
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Editor's Comment :
In the making of a globally competent Indian Medical Graduate
to serve the community effectively, Competency Based
Medical Education (CBME) introduced by National Medical
Commission will play a significant role.
Challenges will be there in the implementation of CBME But
collaborative effort of all stake holders involved will bring
out the desired outcome.
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The changing disease burden, living conditions &
anticipations of end-users in health care have

resulted in the decision of regulatory bodies in The
Indian medical education system to shift the MBBS
curriculum from Traditional to Competency-Based
Medical Education (CBME). Frank and colleagues
state that CBME is “an approach to preparing
physicians for practice that is fundamentally oriented
to graduate outcome abilities and the organization
around competencies derived from an analysis of
societal and patient needs1.”

There is no doubt that the CBME is superior,
valuable and essential in the present scenario for
making a competent Indian Medical Graduate (IMG)2.
The advantages of CBME are innumerable and a few
to mention are that it focuses on outcomes, which
ensures that the IMG is competent enough to practice.
It deemphasises time-bound learning, which
addresses the struggles of slow learners. Promoting
student-centric training, which synergistically acts with
the deemphasizes of time-bound learning2.

The traditional curriculum, which focuses on the
cognitive domain, was replaced by CBME which gives
balanced learning of all the three domains viz Cognitive,
Psychomotor & Affective. More stress on learning skills
and improving affective domain than on retention of mere
knowledge. The efforts taken by the National Medical
Commission (NMC) erstwhile Medical Council of India
(MCI) to successful implementation of the herculean
task of shifting curriculum are praiseworthy. MCI initiated
a National Faculty Development Programme (FDP) in
2009 in all medical colleges under its ambit. MCI started
with five regional centres, which now expanded to 22
centres, out of which 12 are regional centres, and 10
are advanced nodal centres. Nearly 44932 faculties were
trained till December, 20183.

The long-awaited shift of Forensic Medicine and
Toxicology subject to third MBBS was possible with
introducing a new curriculum. An increase in the
University examination marks and an increase in the
teaching hours from 100 to 125 hours are all welcome
changes.

Despite all the advantages of CBME & the efforts
taken up by Governing bodies, there are many
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challenges. Some are common for all subjects, but
few are unique or specific to a subject. This article
views the possible challenges and the way forward for
the successful implementation of CBME in Forensic
Medicine & Toxicology.

Challenges :
The challenges can be discussed under two groups

viz, stakeholders & methodology.
Stakeholders : Policymakers, regulatory bodies,

management/administration of colleges, faculty &
students.

Methodology : The guidance provided by the
regulatory body in the form of training, documentation of
competencies, integration, assessment, AETCOM, etc.

Policy Makers :
Acquisition of competency is a critical component

of CBME. In Forensic Medicine & Toxicology, conducting
and preparing post-mortem examination reports of varied
aetiologies in a supervised environment is the desired
competency. To acquire these competencies, one
should observe real cases under supervision in a
mortuary. This particular competency cannot be acquired
in a simulated environment.

Mere changing of curriculum & defining
competencies without making specific guidelines
mandatory will not change the ability of IMG to perform
better. So, to make the best use of the CBME, specific
guidelines like compulsory post-mortem work in all
medical colleges, irrespective of government or private,
should be made mandatory. There are approximately
250 government and 300 private medical colleges in
India. Out of the 300 private medical colleges, less
than 20% do post-mortem work. So, all the IMG’s
graduating from the rest of the private colleges will be
incompetent.

MBBS doctors are doing the majority of post-mortem
work in the country4. Data regarding the number of
autopsies done in India is not available. Total suicidal
deaths in 2015 were 1,33,623, accidental deaths were
413457, including traffic accidents. Considering these
numbers, at least 6-7 lakh autopsies in India might have
been done in 2015. Out of these, the majority of
autopsies have a little value or at times opposite effect
due to them being done by incompetent doctors4.

Many students of private colleges also do not have
exposure to the examination of victims/accused of
sexual offence cases.

Regulatory bodies (NMC / MCI) :
Why was 2019 selected for the shift from

traditional to competency-based?
For students who aspire to pursue a medical career

in foreign countries, one of the essential criteria is to

graduate from an accredited medical school by (World
Federation for Medical Education (WFME). The WFME
has announced that from 2024 CBME curriculum will
be taken into consideration for accreditation of medical
institutes for ECFMG (Educational Commission for
Foreign Medical Graduates)5.  For this requirement and
the welfare of the students, the regulatory body had to
shift to a new curriculum in 2019.

Administrative (Managements) :
Not all private medical colleges are encouraging

Medical Education Units & do not conduct faculty
development programs. The regulatory body has
recently amended the teacher eligibility qualifications
in medical institutions and mandated completion of
the Basic course in Medical Education Technology
from Institution(s) designated by MCI to encourage
private medical colleges for conducting faculty
development programmes.Still, the majority of private
medical colleges do not provide financial support to
the faculty for registration, travel and accommodation6.

Recruitment of additional faculty beyond minimum
standard requirements to handle small group teaching
may not be encouraged by some of the private
institutions. Even if the Government grants permission
to conduct medico-legal autopsies, most private
medical college managements in Telangana may not
be interested in taking up medico-legal autopsies as
they are not profitable.

Faculty :
As per the National Medical Council website, the

total number of faculty is 96649, out of which nearly
44,932 were trained in CBME. Hence nearly 50% are
yet to be trained, a hurdle for successful, smooth
implementation of the new curriculum. So active
measures are required to increase the number of
faculty trained in CBME. A reasonable number of
faculty trained in the new curriculum are also not
confident enough, as they were trained for or studied
traditional curriculum. For them, the shift is a little
cumbersome. Still, some are reluctant to adapt to the
new shift.However, faculty should change their mindset
and adapt to unlearn and relearn.

Students :
The new curriculum has advantages and lacunae.

It is better structured and incorporates more critical
skills, like basic life support, communication skills,
and ethical issues, which benefits students. There is
no clarity regarding the exit exam. To write a proper
reflection, training the students is crucial. In CBME,
not only does the teacher gives feedback to the student,
but the student also gives feedback to the teacher in
the form of reflective writing. Reflective writing is sharing
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a student’s experience of the session, which will
improve in teaching in the future.

Competencies :
Competency is the ability to do something

successfully or proficiently.7

The efforts to create and consolidate Undergraduate
Curriculum, Volume I,II & III must be lauded, and many
changes suggested are progressive and welcome,
though there are some minor errors.However, it is
unclear why the MCI has stopped providing only
competencies and why not Specific Learning
Objectives’? Another challenge was that a few of the
essential documents related to the implementation of
CBME were not provided before the onset of the
process, which created confusion.

Specific Learning Objectives (SLOs) :
An SLO describes what the learner must do upon

completion of educational activity. It should be specific,
measurable, attainable, relevant and time-bound8.
Many feel challenged to devise their own SLO’s; most
of them are prepared by a few and copied by the rest.

Teaching Learning Methods :
According to the new curriculum, there is more

focus on small group teaching. Small group learning
is defined as a process of learning that takes place
when students work together in groups of 8-10.
According to this definition, if 100 students are there
in an institute, we may at least require 5-7 faculty to
conduct a session of effective small group teaching9.
Instead of increasing the faculty strength, the regulatory
body has decreased the faculty strength in forensic
medicine & toxicology. At the same time, to conduct
small group teaching, we require proper infrastructure
and teaching aids, which are not adequate in most
government and private institutes.9 The class can be
divided into small batches and can be rotated among
the second or third MBBS subjects, but faculty has to
repeat, and there will be a class almost every day.
The best possible solution to address this issue can
be increasing the faculty strength in Forensic Medicine
and Toxicology on par with other subjects.

Integration & Alignment :
Alignment implies teaching subject material that

occurs under a particular organ system/disease
concept from the same phase in the same time frame,
ie, temporally.

Integration implies that concepts in a topic/organ
system that are similar, overlapping, or redundant are
merged into a single teaching session where subject-
based demarcations do not exist.10

The main aim of integration & alignment is to prevent

repetition and make the best use of time. However,
the NMC has given no clear guidelines as to who has
to take the topics of integration, leading to the defeat
of the main objective of integration.

Faculty coordination has changed a lot, but it
requires changing more to implement newer
methodologies like integration & alignment
successfully.

Assessment :
A robust assessment is key to the successful

implementation of CBME. The focus from summative
assessment has shifted to formative assessment with
the change in curriculum. Feedback is an important
integral part of formative assessment.

Many medical teachers are getting trained from the
faculty development programmes but still, a reasonable
number of them are not trained. The trained faculty
are aware of the terminology of various activities in
CBME, but to master them, it needs practice and time.
For example, the art of giving feedback to students as
it should be timely, practical, sufficient, and by using
the sandwich technique.

Logbook versus Practical record :
The Logbook is a verified record of the progression

of the learner documenting the acquisition of the
requisite knowledge, skills, attitude and competencies11.

It is still unclear whether the logbook is a
replacement or an addition to the practical record and
what entries need to be recorded in the logbook? Who
will record the details in the logbook? If it is the
responsibility of the faculty, then the faculty should
first assess the student for an activity, enter those
details into the logbook. If the student does not attain
the desired level, then feedback should be given,
suggesting remedial measures, reassessing the
student till the desired level is achieved. However, with
the available number of faculty in the Department, it
will be a herculean task11.

Skills Training :
The following are certifiable skills mentioned in

Forensic Medicine & Toxicology specialty :
1. Documentation and certification of trauma (I)
2. Diagnosis and certification of death (D)
3. Legal documentation related to emergency

cases (D)
4. Certification of medical-legal cases, e.g., Age

estimation, sexual assault etc. (D)
5. Establishing communication in medico-legal

cases with police, public health authorities, other
concerned departments, etc12.

There is no mention of medico-legal autopsies in the
certifiable skills. Furthermore, as per data, more than
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80% of Medico-legal autopsies in the country are done
by MBBS qualified Doctors. There is a need to revisit the
competencies and certifiable skills in the subject.

AETCOM :
In the old curriculum, the Forensic Medicine

Department only dealt with medical ethics. To an
extent, it is not tricky for forensic medicine faculty to
teach medical ethics and law. However, due to the
introduction of Attitude, Ethics & Communication
(AETCOM) into the new curriculum, it is not clear
whether MEU or any specific department is responsible
for AETCOM. Are all faculty well trained to teach the
different components of the affective domain is a big
question? More clarity should come regarding what
tools are used to assess the students in this domain?

Electives :
An elective is a learning experience created in the

curriculum to allow the learner to explore, discover and
experience areas or streams of her/his interest. Two
choices of electives are offered to medical students
before the commencement of III MBBS part 2, called
Block 1 and Block 2. Each block is of 4 weeks duration
and is allowed before the III MBBS, part 2. In the module
released by NMC, there is mention of examples of
block 1 & 2 learning experiences; however, Forensic
Medicine & Toxicology topics have found no place in
electives. It needs to be included in electives as well13.

COVID-19 :
The pandemic has affected all walks of life, including

medical education. No one anticipated or was prepared
for such a scenario, but despite all the hurdles,
everyone got adjusted to the virtual platform rapidly for
teaching, assessment, CME’s & treating patients. One
of the learnings from the pandemic is a backup plan in
the curriculum to deal with such situations. In addition
to all the challenges described above, it was not
possible to follow CBME or timelines since last year.
Due to virtual sessions, many compromises have been
made in teaching, learning, and assessment. There is
a need for guidance on how these issues will be
tackled in the ongoing pandemic time.

Way forward :
Despite all the challenges, collective proactive

participation from faculty of all the Departments,
students & administration will help in the successful
implementation of the new CBME curriculum. The
barriers between the departments should be erased,
and each faculty, irrespective of the cadre, should be
highly motivated to participate & identify their new role
as facilitator.

NMC should take measures for successful
implementation of CBME. Increasing faculty strength

can be one of the strategies.
The administration should encourage Medical

Education Units in their respective colleges and
implement regular faculty development programmes.
Teaching institutions must incentivize high-quality
teaching and leadership that contribute to the
professional development of trainees and reward
engaged faculty, for example, promotion and monetary
benefits.

Differences between Government & Private
Institutions should disappear in the student’s best
interest. Uniformity across institutes among forensic
departments should be attained.

There should also be training programs for the
students in various new aspects like reflective writing,
how to take feedback properly given by mentor, etc.;

Proper evaluation of the programme should be done
at regular intervals to identify the lacunae and
appropriate measures should be undertaken to fill the
lacunae. CBME can raise the standards of medical
education in India, but it can only achieve this goal if
intensive planning and support from all stakeholders.
Implementing any new programme will have hurdles,
but those hurdles can become stepping-stones with
collective effort.
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Though medical research often defines person as
elderly, when he is of 65 years or above; defining

elderly age by chronology alone has its limitations.
Although WHO defines persons as elderly, if they are
65 years or older, for monitoring of demographic and
socio-economic profile in Africa, a person is defined
as elderly, if they are 50 years or older (United Nations
2012)17th September 2015. Again as per OECD
(Organization for economic co-operation and
development-an organization of 38 countries) data, the
elderly population is defined as people aged 65 years
and above1.

As per 2011 census, there are 104 million older
people (60+years) in India, constituting 8.6% of total
population and among the elderly, females outnumber
males2.

Problems :
Ageing is a natural phenomenon, being governed

by theories like defects in mitochondrial DNA repair,
Telomere attrition etc and manifested by multiple
problems viz, Sarcopenia, Cancer, Dementia,
Cataracts, Heart Disease, Arthritis, Osteoporosis,
Immuno-senescence, frailty (thus coining terms viz,
multimorbidity) and thereby increases the mortality
and morbidities of this vulnerable population. This
condition of multimorbidities invites another problem
ie, polypharmacy, as the effects as well as side-effects
of many drugs are potentiated in this old age group.

Though older people are a valuable resource for
any society, increase in longevity and decline of joint
family and breakdown in social fabric pushes seniors
into loneliness and neglect. Here comes the role of
“Care-givers” and the concept of “old age homes”,

where these old people can live safely in a community,
with availability of nursing home level care, as and when
required.

Proposals :

So to maintain a comprehensive care of this
vulnerable population, there must be a guideline for
the support-staffs of these institutions, like one exists
as” 5M’s of  geriatrics” (mentation, medication, mobility,
multicomplexity and matters)3, meant to optimize
utilization of existing resources during hospitalization
of older adults,by focusing on key geriatric issues.
So, there must be a screening procedure to address
the problems of this vulnerable population, which would
be comfortable not only to treating doctors, but also
to support-staffs of these institutions.

Hence, a quick reminder for Care providers or
support staff of elderly is being proposed-its in the form
a mnemonic,"PAID-IVF".

P — Pain (chronic pain due to any cause viz,
Cancer, Arthritis, Osteoporosis etc); Paralysis

A — Anxiety; Altered bowel habits
I — Insomnia
D — Depression; Drugs; Dentures; Difficulties in

breathing
I — Incontinence; Impaired hearing
V—Voluntary movements; Vaccination; Visual

impairment
F — Falls (due to cardiovascular or neurological or

orthopedic causes); Forgetfulness

Review Article

PAID-IVF — A Quick Reminder for Care Givers of Geriatric Patients

Arnab Bhattacharyya1

Due to increase in longevity, the number of people in geriatric age group is increasing day by day. Due to multiple
physical and socio-economic problems they have to depend upon care-givers and sometimes circumstances compel
them to stay in “old age homes”. Addressing their problems, care-givers or support-staffs of these institutions should
be trained in user-friendly as well as patient-friendly screening procedures.

[J Indian Med Assoc 2022; 120(11):  50-3]
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Editor's Comment :
Support staff play an important role in addressing the
multimorbidities of geriatric age group.In fact they being the
missing links between the treating physician and elderly
persons living in institutions like "Old age home" or in remote
places, they should not be overburdened. And as such a
simple,user-friendly, ready to use screening tool must be
there to address the different problems old age, so that the
treating doctor can intervene at the ealiest, according to
gravity of the situation.
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Pain & Paralysis :

Degenerative spine and arthritis related disorders
of musculoskeletal systems are the most common
cause of chronic pain in the elderly. Ischemic pain,
neuropathic pain and cancer related pain are other
important contributors. Prevalence of vertebral
compression fractures is high in geriatric women
resulting pain and discomfort. Identification of pain,
assessment of intensity using different subjective tools,
impact on quality of life, non-pharmacological therapy
including physiotherapy, cognitive behavioural therapy
and introducing pharmacotherapy following the concept
of ‘analgesic ladder’’ after adequate informed
counselling by the prescriber.  Analgesic ladder concept
includes assessment of intensity followed by specific
drugs. For (a) mild pain - the first choice is paracetamol,
(b) mild to moderate pain or pain uncontrolled with
paracetamol - NSAIDs, (c) Pain refractory to NSAIDs
- weaker opioid agonist like tramadol (d) For pain
refractory to the previous plan, or severe pain - pure
opioid agonist like morphine, pethidine, buprenorphine,
trapentadol like adjuvant medication may be added for
synergism with the existing medications4.

Paralysis of limbs needs urgent attention for care
givers. Paresis or complete paralysis; flaccidity or
spasticity; location of paralysis are different issues
which need to be understood by care givers and
communicated promptly to physicians for early
interventions.

Anxiety & Altered bowel habits :

Anxiety is common in elderly, 10% of adults over
the age of 65 estimated to have an anxiety disorder. It
includes generalized anxiety disorder, panic disorder
and Post-Traumatic Stress Disorder (PTSD). As
stressful life events are very common in elderly like
experiencing recent losses in the family or suffering
from a chronic illness, development of an anxiety
disorder is common. Caregivers should be adequately
trained to identify these conditions to address promptly
to doctors5.

Altered bowel habits in elderly need vigilant
approach. Many cases these are associated with
irritable bowel syndrome which requires proper
assurance and education. In a few cases they should
be counselled for warning signs like frequent alteration
of bowel habits, bleeding per rectum, weight loss which
requires urgent follow up by physicians. Chronic
constipation is a common problem in this age
group,which should be initially dealt with life style
modification,such as scheduled toileting after meals,
increased fluid intake,increased fibre intake; and if not

relieved,then with the judicious use of drugs along with
necessary investigations (if required).

Insomnia :
Prevalence of insomnia symptoms is very common

in geriatric population ranging between 30% to 48%.
Complain of difficulty falling or maintaining sleep, or
non-restorative sleep, producing significant daytime
symptoms including difficulty concentrating and mood
disturbances are concerning complications in elderly
which affect their quality of life. Clinical diagnosis of
insomnia is extremely crucial considering factors like
demographic, psychosocial, biologic and behavioural
issues. Late-life insomnia results in increasing risk of
different medical and psychiatric illnesses. Caregivers
should be adequately educated to identify insomnia
and for providing non-pharmacological management6.

Depression,  Drugs, Dentures & Difficulties in
breathing :

4 ‘D’s including “Depression”,”Drugs”, “Dentures”
and”Difficulties in breathing” need special attention
while caring elderly population.

Depression in elderly population is a common
psychiatric disorder affecting quality of life significantly.
Study conducted in USA had suggested that 2% of
adults aged 55 years or older are suffering from major
depression. With increasing age prevalence rises.
Clinically significant depressive symptoms were found
in 10% to 15% of older adults. Undetected or
inadequately treated depression is common in geriatric
population. Antidepressants, psychotherapy, exercise
therapy, and in limited cases electroconvulsive therapy
have some role. Patients suffering from mild to
moderate severity depression require psychotherapy.
Same doses of antidepressant medications are required
in elderly population like younger adults. It is important
to educate care givers to raise awareness regarding
adverse effects of antidepressants, interactions with
other medical comorbidities and drug-drug interactions.
Use of drug therapy for depression in patients with
dementia is not beneficial as per high quality
evidences7.

Drugs and related issues like PK-PD changes with
ageing, polypharmacy, drug-drug interactions are
important concerns in elderly. Medication history and
using medicine card (brown bag concept) need to be
taken care and treating physician should be explained
by care givers about ongoing therapeutics in great
details. They should be aware regarding common
adverse effects associated with drugs, so that they
can presume them early and seek medical care
attentions. Adherence is another issue need to be
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emphasized while discussing drugs. Screening Tool
of Older People’s Prescriptions (STOPP) and
Screening Tool to Alert to Right Treatment (START)
criteria are important tools to prevent inappropriate
prescribing in elderly, detailed medication history
provided by care givers including history of OTC drug
intake, AYUSH drugs are essential to ensure
appropriate prescribing8. Elderly persons are
susceptible for prescribing cascade related atrocities.
Early diagnosis and timely deprescribing can prevent
this9. Caregivers should be adequately trained for
providing detailed medication history.

Eating, social interaction and communication
difficulties along with compromised quality of life are
commonly associated problems with dentures in
geriatric population. Information about oral health in
geriatric population needs to be generated. To raise
the confidence and self-esteem of geriatric population
with poor oral health need to establish access of proper
therapy, affordable quality artificial dentures and proper
counselling is needed. Care givers should be
adequately educated to take care of elderly patients
with dentures10.

Difficulties in breathing should be assessed by care
givers using pulse oxymeter, respiratory rate counting,
blood pressure and pulse measurement. They should
be adequately trained to check any bluish discoloration
of tongue or any specific part of body. In case of
provision of telemedicine, video consultation they
should be adequately trained on JVP examination
posture and location to focus by camera. In case of
increasing pedal swelling they should be counselled
to monitor sacral oedema and how to examine it.

Incontinence & Impaired hearing :
 Urinary incontinence(accidental or involuntary loss

of urine from the bladder) is another important issue in
this age group,as urine incontinence makes an
individual feel isolated,rejected from the society and
make them anxious and dependant on others.Nearly
5 to 15 percent of men with the age of 60yrs, and
above suffer from urinary incontinence11. Urine
incontinence may be broadly classified into stress
incontinence,urge incontinence,overflow incontinence
etc, and may be due to various reasons, which need
special attention by an expert in this field,such as
Urologist. Women generally suffer from stress or urge
incontinence.  There may  be embarrassing situations
like “Nighttime incontinence” in the elderly, which may
be due to diabetes, urinary tract infections, side effects
of medications, neurological disorders, anatomical
abnormalities, overactive  bladder, enlargement of
prostate and many other causes (or rarely due  to

anxiety or emotional problems); which are to be
addressed accordingly.

Impaired hearing is another problem,which may
cause depression,anxiety,social withdrawal,frustration
or decline in cognitive skills in older adults.Hearing
loss may be accompanied by tinnitus, another irritating
problem. Presbycusis or age related hearing loss may
run in families and a person,suffering from this ,cannot
tolerate loud sounds or may not understand
clearly,what others are saying12.

Voluntary movements, Vaccination & Visual
impairment :

There may be problems with voluntary movements
due to neurological, cardiovascular, locomotor (arthritis)
or many other causes, which are to be addressed
sympathetically both by the treating physician and the
support staffs or care givers

Vaccination is a big issue as the vaccines like
influenza and pneumococcal vaccines are safe and
effective.Decreased immunity along with physiological
changes, poor health and multiple co-morbidities make
this population vulnerable to various infections.
Infections like pnemococcal, influenza, tetanus, zoster
and COVID-19 are major causes of morbidity and
mortality of this age group, causing large number of
deaths and hospitalisations, thus further strengthening
the need for a comprehensive immunisation programme
of this age group.

As per the LASI (Longitudinal Aging Study In India,
Wave 1) data prevalence of blindness is higher among
the elderly (60 years and above) residing in rural areas
(4.3%) than among those in urban areas (2.7%)13. The
most common causes of vision loss among the elderly
are age related macular degeneration, glaucoma,
cataract and diabetic retinopathy12. In a further study
regarding “Falls and visual impairment among elderly
residents in ‘homes for the aged ‘ in India Srinivas
Maramula, et al  showed that the prevalence of falls
was higher among those with visual impairment due
to uncorrected refractive errors and this was more so
in elderly individuals living in ‘ homes for the aged ‘ in
Hyderabad, India14.  So addressing impairment of
vision may result in fewer falls and thus contribute to
healthy ageing in addition to other benefits of correction
of vision for this age group.

Falls & Forgetfulness :

Falls in the elderly are a common and serious health
problem with devastating consequences, for which
various risk factors have been attributed and thus falls
can be prevented through several evidence based
interventions. So identifying at-risk patients is the most
important part of management, as applying various
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preventive measures in this vulnerable population can
have a profound effect on public health. So treating
physicians and accompanying care-givers must be
very much vigilant about screening of older patients,
who are at risk of falls, so as to apply preventive
measures as and when required.

Regarding forgetfulness, this can be stated that
age related memory loss and dementia are two different
conditions though they may share some overlap in
symptoms. Though normal forgetfulness, often caused
by lack of focus, never progresses into serious territory,
whereas dementia will generally get worse over time15.
Memory and other thinking problems may be due to
depression, infection, injury or side-effects of
medication and sometimes cognition improves if the
problem can be identified and treated successful. But
the course of the problem like a serious brain disorder,
such as Alzheimer’s disease will go more or less
downhill. So a treating physician as well as a care-
giver should be vigilant about the fact that, whether
the loss of memory is accompanied by warning signs
like impairment in reasoning skills, judgement,
language or there is personality disorder or not .

However the mnemonic “PAID IVF” is, so as to say,
user-friendly, almost self-explanatory, and easy to
remember the geriatric problems—which are to be
dealt with, according to the importance and gravity of
the situation. Obviously, enquiries by the support staffs
of “old age homes” or “Health care facilities” (specially
designed for elderly people) are to be made in local
dialects/vernaculars, so as to make it patient-friendly.
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Varicose vein is a Chronic Venous Disorder (CVD)
characterised by dilated, tortuous, and elongated

veins of the lower limbs and  located in the
subcutaneous plane, 3 mm or more in size, measured
in the erect posture and with demonstrable reflux1,2.
Varicose veins may be of three types based onthe
basic etiology – primary, secondary, and
congenitaltype3. Primary varicose veins result from
valvularreflux in superficial venous system commonly
in the  Sapheno-Femoral Junction (SFJ) / Sapheno-
Popliteal Junctions (SPJ).

Open surgery is even now the “gold standard” inthe
care of a patient with varicose veins. However, its role
is being increasingly threatened with advent ofthe
endovenous treatment. With the advent of endovenous
interventions, the indications for open surgery is
restricted to those patients with sapheno-femoral
junction incompetence and saphenous vein with
marked local blowouts and saphena varix4,5.

Sapheno-femoral T junction ligation with ligation of
tributaries is known as Trendlenberg operation.
Although Trendelenburg operation is a safe procedure,
but for beginners it is frequently associated with
increase in operative time, injury to great saphenous
vein, injury to femoral vein, injury to tributaries of great
saphenous vein at close to its termination and
sometimes injury to femoral artery. Modified
Trendelenburg procedure is a safe procedure to avoid
these difficulties.

Procedure :

History taking clinical examination and necessary
investigations like Duplex Scan are done to confirm
the presence of varicose veins, sapheno-femoral
junction incompetence and perforator incompetence.
In standing position superficial tortuous veins with the
blowout perforators are mapped using skin marker. On
the day of operation Patient is placed in Trendelenburg
position. Limb is elevated to empty the blood vessels.
Under anaesthesia thorough painting from toe to mid
abdomen done and followed by draping. A transverse
incision is given at level of thigh perforator where great
saphenous vein is easily approachable.Great
saphenous vein venesection is done and a 6 FG feeding
tube is introduced into great saphenous vein until it
reaches the sapheno-femoral junction which is
confirmed by palpation. Then incision is given at 3.5cm
below and lateral to pubic tubercle and saphenous vein
is identified by palpating through the feeding tube very
easily at groin level.Tributaries to great saphenous vein
like superficial pudendal vein, superficial epigastric vein,
superficial circumflex iliac vein, medial and lateral
superficial femoral vein are dissected, ligated and
divided.After identifying the T-junction,the feeding tube
is withdrawn downwards, so as to make the terminal
2 cms of Great saphenous vein free of feeding tube.
Great saphenous vein is now dissected, ligated and
divided at T-junction. The feeding tube is then removed.

Review Article

Modified Trendelenburg Procedure for Varicose Vein

Sribatsa Kumar Mohapatra1, Satya Prakash Dhal2

Varicose veins of lower limbs is very common in clinical practice with its associated complications like venous
ulcer, edema and pigmentation. Sapheno-femoral in competence and perforator incompetence are the principal
cause of varicose veins. Trendlenburg operation of sapheno-femoral ligation and perforator ligation is standard
procedure for its treatment.  But for a beginner surgeon the procedure has some potential risks like injury to saphenous
vein, injury to femoral vein and tributaries during dissection and ligation producing complications like bleeding,
haematoma and long operative time. We have modified this Trendlenburg operation by a simple technique of
canulating the saphenous vein from mid thigh end to easily identify the T-junction and tributaries. This Modified
Trendlenburg Operation reduces the intra-operative complications and decreases the operation time.
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Editor's Comment :
During Trendlenburg operation for varicose veins sometimes
it becomes difficult to indentify distal end of GSV.
It’s May lead to various complications.
This difficulties can be overcome by palpating the cannula
introduced in GSV in Modified Trendlenburg procedure.
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Other perforator incompetence sites
below knee are dissected ligated and
excised. Local blowout at various level
are dissected and avulsed.
Postoperative sterile dressing is done
and compression bandage given. All
stitches were removed on 14th

postoperative day (Figs 1-4).

DISCUSSION

Varicose veins and leg ulcers have
plagued humanity ever since man
assumed erect posture. It used to be
commented that the patients with
varicose veins were relegated to the
end of the operation list and delegated
to the junior most member of the team.
Rational principles for surgical
treatment of great saphenous vein
varicosity were introduced by Friedrich
Trendelenburg in 18906. He conceived
the idea of ligating the saphenous vein
as part of treatment for varicose veins. Unfortunately
he did notper form the flush tie; instead he ligated the
vein a tmid-thigh level. Flush ligation was first performed
by Perthes, a student of Trendelenburg. Moore, an
Australian surgeon in1896, also is reported to have
performed flush tie7. Even today, high ligation is gold
standard procedure in the treatment of varicose veins8.
In the era of endovenous procedures open surgery is
reserved for largely distended truncal varices with
marked local blowouts and saphena varix. The
drawbacks of open surgery are longer hospital stay
andmore severe postoperative pain in comparison to
endovenous procedures. The pre-operative measures
include Duplex Ultrasound scan to locate
relux at sapheno-femoral junction, trunk of
great saphenous vein, perforators and also
deep veins. In standing position mapping of
sapheno-femoral junction, great saphenous
vein, localvarices and blowouts done. Great
saphenous vein  venesection at mid- thigh
and feeding tube insertion intogreat
saphenous vein  until it reaches at sapheno-
femoral junction helps in easy identification
of saphenous vein, its tributaries and T-
junction during operation. The great
saphenous vein now a days is preserved to
facilitate venous drainage into deep veins and
for future venous graft purpose. The drainage
function of superficial veins is maintained by
a reverse flow9. The potential complications

occuring during groin exploration are laceration or
division of femoral vein which can lead to profuse
bleeding and accidental arterial injury may lead to loss
of limb or very serious morbidities. Anatomical
knowledge and awareness of possibilities of vascular
injury though preventive, sometimes it happens with
in experienced hands. Groin exploration and
identification of sapheno-femoral T junction is often a
time consuming event for beginners. This Modified
Trendlenburg Operation is considered as a solution
for all these preventable complications which also

Fig 1 — Mapping of Varicosities using skin
marker

Fig 2 — Insertion of feeding tube
through venesection at the level of

mid thigh perforator

Fig 3 — Picture taken on 8th day.           Fig 4 — Picture taken on 8th day .
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decreases the operation time by easy identification of
veins. Routine checking of arterial circulation during
surgery and in postoperative period is very important
also10.

CONCLUSION

Varicose veins are very common problem in clinical
practice. In past many clinicians consider it as a minor
problem not deserving serious attention. However it is
now realized that Varicose veins and its complications
can impose a significant social as well as financial
burden and needs early interventions. In the era of
endovenous procedures like Endovenous Laser
Ablation (EVLA) , Radiofrequency Ablation (RFA),
Ultrasound guided Foam Sclerotherapy (USFS) open
surgery has a significant contribution towards treatment
of Varicose Veins and performed routinely in various
centers for reflux varicosities. The difficulties during
Trendlenburg Operation and the potential
complications are restricting its popularities among
surgeons. Modified Trenlenburg operation can be
considered as a very safe and time saving procedure
for budding surgeons to learn and understand the
procedure.

REFERENCES

1 Eklof B, Rutherford RR, Berghan J, Carpentier PH, Gloviczki P,
Kistner RL, Meisssner MH, et al — Revision of the CEAP
classification for chronic venous disorders: consensus
statement. J Vasc Surg 2004; 40: 1248-52.

2 McCollum P, Chetter I — Venous Problems. In: Williams NS,
Bulstrode JK, O’Donnel R, editors. Bailey & Love’s short
practice of surgery. 26th ed. Boca Raton: CRC Press; 2013.
p. 901-22.

3 Kistner RL, Eklof B — Classification and etiology of chronic
venous disease. In: Gloviczki P, editor. Handbook of venous
disorders; Guidelines of theAmerican Venous Forum. 3rd
ed. London: Hodder Arnold; 2009. 37-46.

4 Gloviczki P, Comerota AJ, Dalsing MC, Eklof BG, Gillespie DL,
Gloviczki ML, et al — The care of patient with varicose veins
and associated chronic venous diseases: clinical practice
guidelines of the society for vascular surgery and the
American Venous Forum. J Vasc Surg 2011; 53(5 Suppl):
2s-48.

5 Darwood RJ, Gough MJ — Endovenous laser treatment for
uncomplicated varicose veins. Phlebology 2009; 24Suppl
1: 50-61.

6 Royle J, Somjen GM — Varicose veins: Hippocrates to Jerry
Moore. ANZ J Surg 2007; 77(12): 1120-7.

7 Perrin M — History of venous surgery part 1.
Phlebolymphology 2011; 18(3): 123-9.

8 Vaidyanathan S,Menon RR, Jacob P, John B —Chronic Venous
Disorders of the Lower Limbs, A Surgical Approach, Page 6.

9 Gloviczki P, Comerota AJ, Dalsing MC, Eklof BG, Gillespie DL,
Gloviczki ML, et al — The care of patient with varicose veins
and associated chronic venous diseases: clinical practice
guidelines of the society for vascular surgery and the
American Venous Forum. J Vasc Surg 2011; 53(5 Suppl):
2s-48

10 Rudstrom H, Bjorek M, Bergqvist D — Iatrogenic vascular
injuries in varicose vein surgery: a systematic review. World
J Surg 2007; 31: 228-33.

56



Vol 120, No 11, November 2022 Journal of the Indian Medical Association

Majority of the malignant ovarian tumours are epithelial
in nature (85-90%).They are primarily seen in

women older than 50 years of age. Contrary to this malignant
germ cell tumours which account for 1-2% of all ovarian
malignancies are pre-dominantly found in younger
population (15-19)1. Yolk sac tumours are the second most
common type of germ cell tumour after dysgerminoma. Their
presence in postmenopausal women is extremely rare2.
Since their clinical presentation is similar to that of classical
epithelial ovarian cancers diagnosis is often a surprise as
was seen in our case3. Although the treatment modality
remains almost identical consisting of surgery followed by
chemotherapy, the prognosis remains guarded when
compared to those found in younger age group.
Morphologically Yolk Sac Tumours are extremely diverse
and can differentiate as well as dedifferentiate into variety of
histopathological patterns making histopathological
diagnosis difficult4. As such immunohistochemistry is often
required to establish tumour lineage and dissect between
different tumour types5.

CASE REPORT

A 58-year-old lady was admitted under our care with
complaints of progressively increasing abdominal
swelling and discomfort for last 2 months along with
generalised fatigue (Fig 1). She was diabetic and was a
chronic betel nut chewer. She had no personal or family
history of cancer. An ultrasonography done outside

revealed a complex pelvic mass of size 20 x13 x17 cm
mass, extending up to epigastrium, probably of ovarian
origin. A computed tomography scan showed a well-
defined heterogeneously enhancing left sided ovarian
mass of size 18 x19.7 cm with perilesional fat stranding
(Fig 2). Preoperative CA 125 was 631.92 U/ml. The case
was discussed in Multidisciplinary Tumour Board and
the patient was taken up for exploratory laparotomy. She
underwent total abdominal hysterectomy with bilateral
salpingo-oophorectomy and infracolic omentectomy and
excision of nodules over parietal abdominal wall.
Microscopical examinations of the specimen showed
presence of high grade adenocarcinoma of left ovary with
omental metastasis. The right ovary showed presence
of serous cystadenoma. Rest of the specimen was
unremarkable. On immunohistochemistry the
morphology was surprisingly consistent with yolk sac
tumour. Patient was discharged after a week.
Postoperative AFP levels were normal. She was planned
for multiagent chemotherapy with BEP regimen. However
due to presence of poor pulmonary status she was
started with etoposide and cisplatin.She tolerated the
chemotherapy well but later developed ascites and

Case  Report

A Rare Case of Yolk Sac Tumour in Postmenopausal Lady

Suvendu Maji1, Dipankar Saha2

Epithelial tumours are the most common ovarian neoplasm in postmenopausal age group. Yolk sac tumour is a
type of germ cell tumour which is common in younger age group. Occurrence of such tumour in postmenopausal
women is extremely rare and not more than 55 cases have been reported so far in English literature. Often in such
cases an association with benign or malignant epithelial tumours have been described. We report a strange case of
Yolk sac tumour in a 57 year old postmenopausal lady who presented to us with chief complaints of abdominal
distension and early satiety. She underwent exploratory laparotomy with presumed diagnosis of carcinoma ovary.
Upon exploration she had extensive disease with peritoneal nodules and metastatic deposits over small bowel
mesentery. Debulking surgery in form of total abdominal hysterectomy with bilateral oophorectomy, infracolic
omentectomy and stripping of anterior peritoneum was done. Postoperative histopathological examination showed
presence of high grade adeno carcinoma of left ovary with omental metastasis. On immunohistochemistry cells
were immunoreactive for cytokeratin, Glypican 3, SALL 4 and negative for EMA,CK-7,CK-20,PAX8 and OCT 4.The
clinical picture was consistent for Yolk Sac tumour. Postoperatively she was planned for chemotherapy with BEP. Her
pulmonary function testing was suggestive of severe restrictive disease. She received one cycle of EP. One month
later she developed ascites and melena and succumbed to her disease.
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Editor's Comment :
Although rare it should be kept in differential diagnosis of
pelvic mass in postmenopausal women presenting with
atypical symptoms.
Acute abdominal pain and palpable mass is the commonest
symptom.
AFP is a common biomarker of this tumour.
Judicious use of immunohistochemistry markers.
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melena before the next cycle of
chemotherapy and succumbed to the
disease.

DISCUSSION

Yolk Sac Tumours are the second
most common germ cell tumour in
adolescent age group, the median age
of presentation being 19 years. Although
they can occur at any age group and at
any site6, they rarely occur in
postmenopausal women. So far 56
cases have been reported in the last 3 decades, one of
them only from India7. Majority of them were discovered
postoperatively as yolk sac tumours are often not
considered in the list of differential diagnosis while
treating cases of adnexal massespresenting in
postmenopausal age group. They commonly present with
acute abdominal pain and palpable abdominal mass8.
They are often large in size ranging between 10 and 30
cm. They are frequently unilateral and AFP levels are often
elevated. Schiller Duval bodies when present are often
hall mark of yolk sac tumours. In true sense yolk sac
tumours do not represent a discrete histopathological
entity9. Rather it is an amalgamation of heterogeneous
group of neoplasm capable of differentiating into variety
of endodermal tissues. With greater understanding of
pathobiology10, Oosterhuis and Looijenga broadly
classified germ cell tumours into seven type from  Type
0,Type I to  Type VII. While GCTs occurring in younger age
group correspond to type I, those in sexually mature
women belong to type VI category. They can be either
pure or mixed with other germ cell (usually
dysgerminoma) or epithelial tumours (usually
endometroid carcinoma). The microscopic pattern can
present a wide array of architectural patterns ranging from
the common microcystic (reticular) pattern to rare
polyvesicular, sarcomatoidor hepatoid type. Case reports
show, glandular pattern of YST may mimic endometroid
adenocarcinoma11. This extreme morphological diversity
often makes it difficult to diagnose and highlights the
importance of immunohistochemistry in such cases. Due
to broad immunophenotype of YST, a number of markers
are essential to clinch diagnosis. While SALL4 is a
marker of stemnessit is useful for differentiating YST
arising from somatic tumours. Glypican 3 is another
totipotent marker capable of differentiating YSTs from
close counterparts like ovarian clear cell carcinoma.
Among other markers CK 712 & EMA negative staining is
useful in differentiating YSTs from clear cell and
endometroid ovarian carcinoma. Theirtreatment mirrors
that followed for germ cell tumours in younger age group
although the prognosis is often worse as was seen in
our case.

CONCLUSION

Yolk sac tumour is extremely rare in postmenopausal
age group. With only 55 cases reported worldwide ,the
experience with its management and diagnosis is limited.

As such newer cases should be reported as it leads to
better understanding of this disease. Our case is second
case report from Indian subcontinent and highlights the
difficulties in diagnosis and mangement of Yolk Sac
Tumour when it occurs in atypical age group.
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Fig 2 — Contrast enhanced tomography
scan of abdomen showing the adnexal mass

Fig 1 —  Abdominal distension
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Case  Report

Acute Compartment Syndrome of the Forearm and Hand due to
Extravasation of Computed Tomography Contrast Material

Mohamad Safwan1, Manoj Haridas2, Shafy Ali Khan SL3

Although Compartment Syndrome is a common surgical emergency with a plethora of aetiologies, Intravenous
extravasation of Computed Tomography (CT) contrast medium causing acute compartment syndrome has been
reported very rarely. We present a 61-year-old female who underwent abdominal CT with Intravenous contrast for
irreducible, recurrent incisional hernia, presented with persistent excruciating pain and progressive multiple blister
formation over the left forearm and hand following intravenous contrast material injection via the left dorsum of the
hand. Clinical diagnosis of compartment syndrome was made, X-ray left forearm and hand confirmed soft tissue
contrast extravasation. She was taken for emergency decompression fasciotomy of the left forearm and hand
compartments, and later partial wound closure and split skin graft into remaining areas were carried out. Clinicians
and radiologist should aware of this potential complication for its early recognition, management and prevention.

[J Indian Med Assoc 2022; 120(11):  59-62]
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Editor's Comment :
It is necessary to have a high clinical suspicion of acute
compartment syndrome following intravenous contrast
injection.
Prompt decompression fasciotomy may salvage the limb
before permanent damage occurs.
Proper selection of high calibre vein and catheter, supervised
contrast injection, early identification of contrast
extravasation and prompt termination may prevent the
extremity from major contrast extravasation injury.
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Acute Compartment Syndrome (ACS) is defined as
 increased intra compartmental pressure (within 30

mmhg of Diastolic Pressure) causes compression of
intra compartment structures which compromises the
microcirculation and function of the tissues within that
space1,2.

It occurs most frequently soon after significant trauma
involving long bone fractures of the extremity, penetrating
trauma, crush injury, severe thermal burns, electric burns
or animal envenomation.Non-traumatic causes of ACS
occur less frequently from ischemia-reperfusion injury,
coagulopathy,spontaneous haemorrhage or hematoma,
soft tissue infection or prolonged circumferential limb
compression by constrictive bandages, splints, or
casts1,2.

Nevertheless, compartment syndrome caused by
intravenous extravasation injury from an injected high-
pressure contrast mediumfor a CT scan is seldom
reported. To the best of our knowledge, only 15 such
cases2,5,7-18 have been reported in world literature till now.
This is the third case of ACS involving both forearm and
hand due to contrast extravasation injury to be reported.

The aim of reporting this case is to contribute in part
to the better understanding and awareness of this rare
limb-threatening complication of contrast extravasation
injury for its early recognition, management and
prevention.

CASE REPORT

A 61-year-old woman underwent abdominal CT with
contrast material injected intravenously in her left hand.
Her medical history was significant for right breast
carcinoma treated with breast conservation surgery
followed by chemotherapy and radiotherapy 1 year ago,
and her surgical history was significant with total
abdominal hysterectomy 21 years ago for multiple fibroid
uterus and open incisional hernia repair 11 years ago.

She was taken up for a contrast-enhanced CT
abdominal scan for recurrent irreducible incisional hernia
in another institution on an outpatient basis. She revealed
that there were multiple attempts of vein puncture during
intravenous cannulation and the contrast medium was
injected intravenously through a rapid infusion pump in
her dorsum of the hand. During infusion, she developed
severe pain in her left dorsum of the hand. Hence, further
infusion and CT were abandoned. Analgesics and local
ice application were advised and she was sent home.

About 9 hours following the procedure, she presented
to our Emergency Department with persistent
excruciating pain and rapidly progressing swelling over
her left hand and forearm. Physical examination of the
forearm and hand revealed a tender, tense, diffuse
oedema with multiple skin blisters on the dorsum of the
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hand and forearm (Fig 1).
Passive stretching of the
fingers were painful. Gross
blunted sensation along
the median nerve
distribution was noted.
The radial pulse was
palpable. Active
movements of fingers
were painful and capillary
refilling time was normal.
Oxygen saturation was
99% at room air.

Significant contrast
extravasation into the sub-
cutaneous and sub-fascial
compartment was evident
with the X-ray left forearm
and hand (Fig 2).

Based on clinical
findings, compartment
syndrome was diagnosed.
Hand surgeon opinion was
sought and decided to
proceed with emergency
d e c o m p r e s s i o n
fasciotomy.

Under anaesthesia, decompression fasciotomy of
forearm and hand with carpal tunnel release was
performed, interstitial fluid admixed with partially clotted
blood was released.

 At 72 hours, the wound was inspected and found to
be healthy (Fig 3), next day the wound was dealt with by
partial closure and the remaining areas being resurfaced
with split-thickness skin graft harvested from the
ipsilateral ulnar border of the forearm. The patient was
discharged on the 4th postoperative day with an
immobilizer above-elbow slab. At 4 weeks, she recovered
well without any complications and undergoing
physiotherapy (Fig 4).

DISCUSSION

Extravasation of an intravenous contrast medium is
defined as the accidental delivery of a variable amount of
contrast solution, from the intravascular compartment into
the adjacent muscular,sub-fascial or subcutaneous
compartment3.

Although extravasation is one of the well-known
complications of intravenous contrast medium injection,
its incidence is very low, accounting for approximately
0.1 to 0.9%3,6. It commonly occurs with an automated
mechanical contrast injector2,5,7-18.

Risk factors associated with extravasation injury are
injection in distal and or small calibre veins, multi-
punctured veins,use of a metallic catheter, hyperosmolar
contrast, high flow rate and lack of supervision during
injection, and patient dependent factors such as extreme
ages,unconscious patient, obesity, or vascular fragility
due to chemotherapy drugs3,4.

In our case, a high flow Infusion pump, chemotherapy
treatment for breast carcinoma and injection at the
dorsum of hands are recognized risk factors for
extravasation injury.

The location of the intravenous catheter tip may
influence the probability of extravasation of the contrast
and compartment syndrome2-4.

A-List of documented cases of acute compartment
syndrome of an extremity due to extravasation of

Fig 2  — X-ray picture of right forearm and hand showing
contrast extravasation into the sub-cutaneous and sub-fascial

compartment

Fig 1 — showing
oedematous left hand and

forearm with multiple blisters

Fig 3 — Postoperative day 3 status of healthy fasciotomy wound
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Computed Tomography contrast material, risk factors
and management has discussed in Table 1.

Diagnosis of ACS is mainly based on history and
examination findings.

Rapid progression of symptoms like persistent
intense pain, numbness and paresthesia, and signs like
blistering, redness, oedema, pain on passive stretching
of flexors muscles (early sign), tense compartment with
firm “wood-like” feeling, decreased sensation in the form
of prolonged two point discrimination, pallor,
pulselessness, muscles weakness and paralysis (late
sign) over a few hours following intravenous contrast
injection are consistent with the diagnosis of ACS3-5.

The great majority of patients suffering minor
extravasation injury with small volumes of contrast-
medium resolved spontaneously within 24 to 48
hours3-5. However,early decompression fasciotomy of
involved extremity within six hours of symptom onset is
the only recognized treatment for major extravasation
injury-causing ACS to relieve neurovascular compromise
and to salvage the limb2,6.

Complication due to extravasation injury can be
prevented by proper choice of puncture site, adequate
calibre catheter, use of plastic venous lines, and
intravenous aspiration before contrast injection, low

Table 1 — A List of documented cases of Acute Compartment Syndrome of an extremity due to extravasation of computed
tomography contrast material in literature

Case Age Risk factor Injection Involved Site of Management Reference
no. site compart- extravasated

ment contrast

1 N/A Automated injection Dorsal hand Forearm Subfascial N/A benson
2 48y Automated injection N//A Forearm Subcutaneous Fasciotomy grand

  and subfascial
3 72y Mal positioned vein catheter Dorsal hand Hand Subcutaneous Fasciotomy strav

  and subfascial
4 63y mechanical bolus injector Dorsal hand Hand Subcutaneous Fasciotomy vinod

  and subfascial
5 60-y mechanical bolus injector Dorsal hand Hand N/A Fasciotomy yudakul
6 50y mechanical bolus injector Dorsal hand Hand Subcutaneous Fasciotomy belzungui
7 81y mechanical bolus injector Dorsal hand Hand Subcutaneous Fasciotomy D’ASERO
8 48y Automated pump Dorsal hand Hand Subcutaneous Fasciotomy Wang
9 70y Automated pump,Chemotherapy Dorsal hand Hand N/A Fasciotomy Selek
10 51y Automated pump,Chemotherapy Dorsal hand Hand Subcutaneous Fasciotomy stein
11 66y mechanical bolus injector Antecubital Biceps Subfascial Fasciotomy chew

  fossa   brachi
12 43y infusion pump Forearm Forearm Subfacial Fasciotomy van Veelen
13 42y automated injector Dorsal hand Hand and Subcutaneous Fasciotomy Jae-Won

  forearm   and subfascial Jung,
14 80y injector pump,altered level of Dorsal hand Hand N/A Conservative management JH Kwon1

consciousness  with immediate suction
 by a squeezing manoeuvre,
 ice pack local application,
 limb elevation, regular
 dressing and split-thickness
 skin graft after 4 weeks

15 23 Infusion pump, Hand Hand and N/A Fasciotomy Egemen
days   infancy   forearm

16 61y Infusion pump, chemotherapy Hand Hand and Subcutaneous Fasciotomy Index case
  forearm   and subfascial

Fig 4 — Postoperative follow-up image showing healed surgical
site
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osmolar contrast and supervised intravenous injection3,4.

CONCLUSION

Despite being one of the rare complications of
contrast-enhanced imaging studies, it is necessary to
have a high clinical suspicion of acute compartment
syndrome following intravenous contrast injection. X-ray
of the involved limb may show contrast extravasated
compartment. Prompt decompression fasciotomy may
salvage the limb before permanent damage occurs.
Proper selection of high calibre vein and catheter,
supervised contrast injection, early identification of
contrast extravasation and prompt terminationmay
prevent the extremity from major contrast extravasation
injury.

Source(s) of Support : Nil
Conflicting Interest  : Nil
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Drug Corner

Positioning of the fixed dose combination of Rosuvastatin +
Clopidogrel + Aspirin in the Treatment of Cardiovascular Diseases

Vilas Magarkar1, Akshay Bafna2, Ankur Gupta3, Nikhil Motiramani4, Shweta Sharma5,
Kumar Gaurav6

Dual anti-platelet therapy (DAPT) and statins are recommended by guidelines for the management of cardiovascular
diseases (CVDs), even though the duration of treatment is guided by ischemic and bleeding risk. Clopidogrel and
aspirin are the most commonly used DAPT in CVDs. Adding a statin to DAPT is helpful in reducing the thrombosis
risk. Fixed-dose combination (FDC) therapy in CVD can help to address the factors of convenience, compliance,
control, cost, and complication better than free drug combinations. Therefore, the FDC of rosuvastatin (10 mg or 20
mg) + clopidogrel (75 mg) + aspirin (75 mg) is likely to improve compliance in CVD patients, thereby reducing
adverse cardiovascular outcomes and cost of treatment. There is lack of awareness on long term benefits of this
FDC in Indian patients.

[J Indian Med Assoc 2022; 120(11):  63-8]
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Cardiovascular diseases (CVD) are the leading
cause of mortality in India accounting for 30%-

42% of all deaths1. More than 80% of CVD deaths are
due to acute coronary syndrome (ACS), coronary
artery disease (CAD) and stroke1. Peripheral artery
disease (PAD) is another CVD of high prevalence in
India2.

Dual Anti-platelet Therapy (DAPT) and statins are
usually prescribed for long periods in the management
of CVD,although the duration of treatment is guided
by ischemic and bleeding risk. Continued treatment
with DAPT and statins in high risk patients is important
to prevent further adverse cardiovascular events,
however, adherence to these medications decreases
over time3,4. This results in further complications and

re-admissions, thereby increasing cost of
treatment.4Therefore,the FDC of rosuvastatin (10 mg
or 20 mg) + clopidogrel (75 mg) + aspirin (75 mg) is
likely toaddress these concerns.

This position paper was formed through a series of
virtual advisory board meetings held in 2021. The main
objective of the advisory boards was to understand
the positioning of the FDC of Rosuvastatin (10 and 20
mg) + clopidogrel (75 mg) + aspirin (75 mg) in post
ACS/CAD and PAD patients. The advisory boards were
attended by eminent cardiologists and cardio-thoracic
surgeons across India. The panels deliberated
extensively on available literature, guideline
recommendations and their own clinical experience
to formulate this position paper. Points endorsed by
majority of panelists were considered for the
positioning.

(1) Rationale of the FDC use in post ACS/CAD/
PAD:

1A. Panel discussion based on available
literature

i) Rationale based on efficacy, safety and
mechanism of action

The FDC contains a DAPT (clopidogrel and aspirin)
combined with a statin (rosuvastatin). The concomitant
use of clopidogrel and aspirin is universally accepted
as an effective and safe DAPT therapy in post ACS/
CAD/PAD setting5. Rosuvastatin is a reversible
competitive inhibitor of 3-hydroxy-3-methyl-glutaryl-
coenzyme A (HMG-CoA) reductaseand plays a strong
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role in plaque regression6,7. Rosuvastatin is highly
potent in decreasing low density lipoprotein cholesterol
(LDL-C), triglycerides (TG) and increasing high density
lipoprotein cholesterol (HDL-C); thereby decreasing the
cardiovascular risk6,8. The metabolism of clopidogrel
plus rosuvastatin show synergism. Clopidogrel is a
prodrug and requires CYP3A4 to form its active
metabolite9. Rosuvastatin is not metabolized by
CYP3A4, and therefore does not compete with
clopidogrel for CYP3A4.

All the three drugs have proven clinical efficacy in
primary and secondary prevention of thrombosis and
thromboembolic events5,10-12. The R-GOLD study from
India on the use of the FDC of clopidogrel, aspirin and
rosuvastatin in stable ACS patients (N=13,410),
suggested that this FDC is non-inferior to the free drug
combinations of the three drugs13. However, further
evidences are needed on long term benefits of this FDC
in Indian patients even though individually these drugs
are recommended in high risk ACS/CAD patients.

ii) Rationale based on compliance and adherence
Patients with ACS/CAD/PAD usually experience

high pill burden due to long-termtherapies and
comorbidities.3,14Adherence to medications in CVD is
highest at one month, declines by 12 months, and
further reduces to about 3% at 5-years post CVD4,15.
Non-adherence leads to adverse outcomes,
hospitalreadmissions and increase risk of mortality.14,15

FDC reduces pill burden, increases compliance and
is also cost-effective3,4,15.

1B. Positioning of the FDC based on the
rationale of use

• FDCs reduce pill burden, cost of treatment and
thus, improve patient adherence, satisfaction, and
outcomes.

• Factors associated with non-adherence include
bleeding, poor education status, and lack of information
regarding the importance of continued adherence to
DAPT. Patient should be clearly explained about the
consequences of missing a FDC dose which increases
ischemic risk.

• It is preferable to initiate with free drug
combinations especially in patients with high bleeding
risk (HBR) as dose titration becomes easy. However,
in HBR patients with poor compliance to free-drug
combinations, FDCs can be used with strict monitoring
of bleeding risk. The FDC can be safely given in
patients with high ischemic risk and low bleeding risk
(LBR).

(2) Role of the FDC post ACS/CAD :
2A. Panel discussion
Points to be considered while deciding the ideal

patient profile and duration of FDC – Is it ACS or stable
CAD? Secondly, is the patient being managed
conservatively or through intervention (PCI or CABG)?
Lastly, how much is the bleeding risk, high or low?

i) FDC in conservative management of ACS and
chronic stable CAD

The ACC/AHA and the ESC guidelines state that
clopidogrel and ticagrelor is preferred (class I
recommendation) for DAPT with aspirin in patients with
ACS managed with conservative therapy. DAPT can
be effectively and safely combined with statins to
reduce thrombosis risk.13 The FDC is not indicated in
chronic stable CAD as DAPT is not indicated in this
situation.

ii) Role of FDC post PCI
Most patients with ACS/CAD are prescribed DAPT,

for secondary prevention of athero-thrombotic
complications, and this usually includes aspirin and a
platelet P2Y12 inhibitor.5

a) Stable CAD undergoing PCI : All three
clopidogrel, ticagrelor and prasugrel have class I
recommendation in these patients.5,13,16The FDC is
not indicated in PCI for chronic stable CAD as DAPT
is not indicated in this situation.

b) Patients with ACS undergoing PCI : In
patients with non-ST elevation (NSTE) and STEMI
undergoing PCI, all three drugs have a class I
recommendation5,16. Though DAPT with clopidogrel 75
mg and aspirin 75 mg is effective and safe in post
ACS/CAD/PAD cases5,13, some patients, especially
those who underwent complex PCIs, have high
ischemic risk and LBR, require a stronger antiplatelet
like ticagrelor or prasugrel5. Patients who are intolerant
to ticagrelor can be switched to clopidogrel without
affecting the clinical outcomes17. Alternatively, patients
with resistance to clopidogrel can be effectively and
safely switched to ticagrelor17. The PCI-CURE study
in NSTE ACSpatients showed that pre-treatment and
long term post PCI treatment with clopidogrel in patients
receiving aspirin significantly reduced cardiovascular
outcomes18.

c) Choice of drugs based on bleeding risk and
ischemic (thrombosis) risk :

Post-ACS when risk of thrombosis is high, DAPT
is given with prasugrel or ticagrelor, and thereaftercan
be de-escalated to clopidogrel + aspirin if HBR
persists. Non-ACS patients with HBR and are usually
started with clopidogrel with aspirin.

Affordability alsomajorly affects the choice of drug;
clopidogrel + aspirin is preferred in non-affording
patients. However, use of prasugrel or ticagrelor is
associated with better cardiovascular outcomes and
lower readmission rates than clopidogrel19. This cost
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benefit needs to be explained to the patients who need
a stronger antiplatelet due to high ischemic risk.

In HBR patients, DAPT can be effectively and safely
combined with statins to reduce thrombosis risk13. In
high ASCVD risk, guidelines recommend high intensity
statin to reduce LDL cholesterol by >50%20.
Rosuvastatin is effective and can be used in patients
with Chronic Kidney Disease (CKD), elderly, patients
with risk of calcification and patients at HBR20. High
risk patients need to be continued on high intensity
statins.

d) Treatment in patients who are already
bleeding:

Treatment depends on the type(major/minor) and
area of bleed. In patients with minor bleeds, ticagrelor
or prasugrel are stopped as bleeding risk is high with
these drugs. DAPT with clopidogrel is associated with
lower bleeding risk. DAPT may be initiated after the
minor bleed is appropriately controlled21. No change
is made in the P2g12 inhibitor. In case of a major bleed,
all antiplatelets, anticoagulants and antithrombotics
need to be stopped21.

e) Duration of DAPT: Depends on risk of
thrombosis, risk of bleeding and on whether the
disease is acute or chronic stable.21 Risk of thrombosis
further depends on the complexity of procedure (type,
length, diameter of stent, presence of dissection),
previous history of CAD, diffuse disease etc. Bleeding
is a risk factor for thrombosis as it activates whole
thrombotic system.

In ACS patients with LBR undergoing PCI, DAPT
is recommended for a year whereas in HBR itis
recommendedfor 6 months followed by antiplatelet
monotherapy.5 In patients with chronic coronary
syndrome undergoing PCI, DAPT is recommended for
6 months followed by antiplatelet monotherapy.5 In HBR
patients it is recommended for 3 months.

DAPT is recommended for one month after bare
metal stent (BMS) followed by antiplatelet
monotherapy5. The latest generation ultra-thin drug
eluting stent (DES) are at lower risk of thrombosis.22

The benefit of short-DAPT is also seen in Asian
population.23 The STOPDAPT-2 trial showed that ultra-
short DAPT (1 month) with clopidogrel + aspirin
followed by clopidogrel monotherapy (11 months)
significantly reduced major bleeding and cardiovascular
events, especially in HBR patients.24

iii) Role of FDC post CABG
The guidelines state that P2g12 inhibitor should

be resumed early (class I recommendation)5. However,
time to resume DAPT depends on post-surgical
bleeding and patient’s bleeding risk. Ticagrelor is

usually preferred in LBR and clopidogrel in HBR
patients. The DAPT combination with rosuvastatin will
be effective in these patients.Patients undergoing
CABG for chronic stable CAD require only aspirin.

Usually, aspirin is started within the first 24 hours.
DAPT is started after 24 hours to one week. Some
surgeons prefer to start DAPT after surgical drain is
removed.

The recommended duration of DAPT post CABG
is one year followed by monotherapy with aspirin
usually5,16. In case of multiple risk factors, like
diabetes, PAD, cerebrovascular disease, high intensity
statins like Rosuvastatin is started along with DAPT
for minimum one year and maybe even more if there
are no contraindications. The FDC can be given for a
year in these patients.

2B. Positioning of the FDC in post ACS/CAD:
• Clopidogrel (75 mg) is a universal antiplatelet

with low bleeding risk that can be safely given with
aspirin (75 mg) and rosuvastatin in post ACS/CAD
patients.

• In patients being managed conservatively:
In ACS patients: The FDC with the 20 mg

rosuvastatin dose can be given or an additional 20 mg
rosuvastatin pill can be given along with the FDC for
aggressive LDL and CV risk reduction

In chronic stable CAD patients: The FDC
is not indicated as DAPT is not indicated in this
situation.

• The FDC may be indicated for the duration DAPT
is given. The duration depends on the bleeding and
ischemic risk. Post ACS: risk of ischemia is high in
first 3 months.

Standard guidelines should be followed:
DAPT to be given for at least a year. The duration can
be extended up to 30 months.

Clinicians can use short DAPT (<6 months)
and ultra-short DAPT (1 month) based on patient’s
bleeding and ischemic risk. So individualization of
DAPT is important.

• Positioning of FDC in patients requiring DAPT
+ statin for a year:

Most clinicians initially prefer to give aspirin,
clopidogrel and rosuvastatin, as free drug
combinations for 3-6 months. After 3-6 months, FDC
can be started in patients with HBR and low ischemic
risk who need to be continued on DAPT + statin for a
year. The FDC serves the purpose of improving
compliance, which is a major issue in these patients.
The FDC may not be indicated in patients with LBR
and high ischemic risk as usually ticagrelor or
prasugrel is preferred in these patients.
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• Positioning of FDC in patients requiring DAPT
+ statin for longer duration (>24 months):

Patients with previous ACS/MI, chronic
smokers, with renal dysfunction, diabetes, left
ventricular ejection fraction <30%, stent diameter <3
mm, vein graft PCI, complex procedures, high CAD
burden, and diffuse thrombosis (CAD+PAD) benefit
from extended duration DAPT (>1 year).22

The FDC can be given to patients with high
ischemic risk but LBR who require DAPT up to 6-12
months. The following set of patients are considered
to high ischemic burden and increased risk for in-stent
thrombosis/restenosis:  Patients in whom multiple and
long stents are deployed (total length is >60 mm),
angioplasty is performed in left main PCA, bifurcation
PCA, venous graft PCA, single remaining vessel, >3
vessels or chronic total occlusions (CTOs); angioplasty
attempted in patients with in-stent thrombosis, CKD
or diabetes.25 In such patients this FDC can be
continued for as long as 30-36 months especially in
patients who are on clopidogrel + aspirin because of
HBR.25

• In young patients (< 40 years) with MI: High
intensity rosuvastatin (40 mg) with DAPT or FDC with
additional 20 mg of rosuvastatin can be given up to 1
year followed by single antiplatelet therapy with statins.

• In patients who are bleeding:
FDC may be indicated if DAPT is initiated

after the minor bleed is appropriately controlled.
However, usually these patients are switched to
antiplatelet monotherapy.

FDC is not indicated in patients with major
bleeds as all antiplatelets, anticoagulants and
antithrombotic drugs are stopped

• The FDC is not indicated in chronic stable CAD
(either post PCI or CABG) as DAPT is not indicated in
this situation.

• Post ACS/CAD patients are at high risk of
thrombosis. Hence, high dose rosuvastatin is
required.Most panelists recommended initial one-year
use of this FDC that contains 20mg of rosuvastatin. If
LDL goals not achieved in 4-6 weeks, additional 20
mg can be added as a separate pill to achieve LDL
goal. FDC with lower dose rosuvastatin should be used
in patients who are intolerant to higher statin dose.

(3) Role of FDC in patients with non-coronary
artery disease :

3A. Panel discussion
The ESC guidelines on PAD26recommend a narrow

window of one month of DAPT (clopidogrel + aspirin -
class I recommendation) in patients undergoing carotid
artery stenting. In patients with lower extremity artery

disease undergoing percutaneous revascularization,
DAPT (clopidogrel+aspirin) is again recommendedfor
one month but recommendation is class IIA.26

However, in patients with CAD with PAD/or poly-
vascular disease who have LBR, dual inhibition
pathways (anticoagulant + antiplatelet) are preferred
over DAPT.27In patients with PAD with HBR or
thosebeing managed medically, monotherapy with
either anticoagulant or antiplatelet agent can be used.28

On the other hand, in patients with HBR undergoing
stenting for ACS and/or PAD, the standard DAPT
guidelines for ACS with clopidogrel + aspirin5can be
followed easily.

3B. Positioning of the FDC in non-coronary
artery disease

• The FDC can be used in patients with non-
coronary artery disease (Carotid/PAD), especially in
LBR patients

• In patients with both PAD/CAD undergoing PCI,
the recommendation for ACS/chronic coronary
syndrome should be followed.

(4) Role of platelet reactivity in positioning the
FDC in post ACS/CAD/PAD :

4A. Panel discussion
Platelet reactivity is highest in ACS patients with

diabetes, and hence these patients have high ischemic
risk compared to ACS patients without diabetes29.
However, platelet reactivity is found to be not clinically
useful in assessing thrombosis risk.The ACCEL-
STATIN study showed that ACS patients treated with
clopidogrel and a CYP3A4 metabolized statin
(atorvastatin) after PCI demonstrated high platelet
reactivity (HPR) butwhen switched to non- CYP3A4
metabolized statin (rosuvastatin) resulted in significant
decrease in the platelet reactivity and HPR prevalence
was reduced by 24%30. There is no recommendation
in guidelines to choose an antiplatelet drug based on
platelet reactivity

4B. Role of platelet reactivity in positioning
the FDC

• Routine assessment of platelet reactivity is not
required while choosing the antiplatelet therapy and
statin.

• Platelet reactivity is of importance in a patient
with diabetes; patient who has developed stent
thrombosis; patient who has a single surviving vessel
which has been stented; patient with left main
bifurcation stenting. It may be assessed in these
patients to avoid adverse outcomes.

• Clinical trials are required to assess the role of
HPR in assessing the choice of drugs and duration of
the FDC.
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(5) Bleeding risk calculator for
monitoring FDC post ACS/CAD/
PAD :

5A. Panel discussion
Many tools are available to

calculate the bleeding risk31.
However, most of these risk scores
have been validated in western
population.

5B. Role of bleeding risk
calculators in monitoring the FDC

• In clinical practice, clinicians
can rely on their experience and
patient profile to assess bleeding risk
of the patient.Patients with HBR
include elderly, thin and frail, low
weight, patients with ESRD/renal
failure, patient who had previous
bleeding, patients with moderate or
severe liver diseases, patients
already on anticoagulants.

• No bleeding risk calculator
has been validated in Indian
population. Hence, clinicians may
use a bleeding risk calculator they
are comfortable with and have the
experience to assess the bleeding risk profile of the
patient.

Way Forward

The position paper is attempted to help clinicians
understand the positioning of the FDC of rosuvstatin
(10 or 20 mg) + clopidogrel (75 mg) + aspirin (75 mg)
in post ACS/CAD and PAD patients. There is a felt
need to disseminate this knowledge among clinicians
to help them better manage their patients. There is
also a need for prospective observation real-world study
to observe how doctors are currently practicing use of
DAPT + statin (FDC/free drug combinations) to
understand the long-term outcomes. Also, it is
important to assess which bleeding score is best for
use in Indian population. Hopefully, the information in
the position paper and the knowledge gaps identified
in patient management will set the path forward for
better management of these patients.
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Non-erosive Reflux Disease (NERD) is defined as a
disease with gastroesophageal reflux disease

(GERD)-like symptoms without any signs of
endoscopic oesophageal mucosal injury. About 30-
50% of NERD patients show oesophageal acid
exposure within the physiological range1. GERD
prevalence is anticipated to be within the range of 10
to 20% in Western countries and is about 5% in Asian
countries2. On performing endoscopy, about 60% of
the patients that have been observed are suffering from
NERD3. In a multi-centre study conducted across Asia,
on screening of a total of 690 patients in terms of racial
distribution, 75.4% were Chinese, 9.8% were Malays
and14.8 % were others including Indians. The majority
of patients (64.8%) with the typical reflux symptoms
of heartburn or acid regurgitation had NERD4.

A range of Proton Pump Inhibitors (PPIs) are
available today and are considered the first line of
treatment for NERD and other acid-related illnesses.
However, it is suggested that to improve the efficacy
for the treatment of NERD, supplementation with
antacids might be helpful. Some of the commonly used

antacids are sodium bicarbonate (NaHCO3), calcium
carbonate (CaCO3), magnesium oxide (MgO), and
magnesium hydroxide gel (Al2O3),simethicone and
alginate5,6.

Role of Esomeprazole in NERD :

Esomeprazole is the S-isomer of omeprazole; in
comparison with omeprazole, esomeprazole exhibits
a better pharmacokinetic profile. It has further been
established that, esomeprazole is a more potent acid
inhibitor over presently available PPIs. Esomeprazole
daily dose of 20 or 40 mg treated chronic heartburn
effectively in patients with NERD. This symptom of
heartburn resolved completely after treatment for 4
weeks in 33-70% of patients with esomeprazole.
Esomeprazole demonstrated good tolerance in clinical
trials conducted over 4 weeks to 12 months, including
more than 17 000 patients5,7.

In a comparative study for symptom relief in patients
with gastroesophageal acid reflux, several PPIs were
administered. Esomeprazole administration was found
to be most effective for symptom relief within 2 days
compared with lansoprazole, pantoprazole, and
omeprazole administration. In patients with NERD,
esomeprazole demonstrated clinical and
pharmacological benefits higher than those seen with
the other PPIs8.
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Response of Esomeprazole for NERD management
gives excellent results. Still, there is a gap in patient
satisfaction as the treatment may need incremental
dosage or inapt switching to alternate medications.
Moreover, the demands for immediate response and
faster onset of effects against acid secretion have
raised the requirement to develop treatment using a
PPI combined with an antacid salt9.

Role of Antacids in NERD :

Antacids help relieve NERD symptoms only
temporarily. They are generally used by patients who
fail to respond to standard PPI medication6.

Sodium Bicarbonate :

Sodium bicarbonate is a common antacid that
increases the gastric pH. It forms a chemical umbrella
that guards esomeprazole and ensures its safe
passage through the duodenum, enabling efficient
absorption. In a study the combination of Immediate
Release (IR) esomeprazole 20 mg and sodium
bicarbonate 800 mg was used to alleviate the delayed
action of Esomeprazole (ESO) and achieve an
immediate effect. Sodium bicarbonate neutralizes
gastric acid quickly, and may lead to quicker
symptomatic relief independent of accelerated
esomeprazole effect. In another study, a combination
of sodium bicarbonate (NaHCO3) with other PPIs
exhibited quicker absorption and better inception of
the antisecretory effect compared to the enteric-coated
PPIs and was approved by FDA in 20042,9.

Calcium Carbonate :
Calcium carbonate demonstrates good acid-

neutralizing capacity in comparison to sodium
bicarbonate. Therefore, it is anticipated that CaCO3
might be effective even if lesser amount of the antacid
salt was used. It would be able to exhibit similar
pharmacokinetic and pharmacodynamic features to
other fixed-dose combinations of PPIs and NaHCO3.
The combination enables rapid absorption and faster
onset of inhibitory action and may substitute the
conventional esomeprazole for NERD patients9.

Alginates :
Alginates have been used along with antacids as

over-the-counter medications. Recent studies have

found alginates better in conditions where NERD is
non-responsive to inhibiting therapies. Alginic acid
derivatives or alginates are extracted from seaweed.
They relieve symptoms of NERD by displacing the
postprandial gastric acid pocket (PGAP), preventing
exposure to acid in the oesophagus6,10.

During postprandial reflux, acid secreted forms a
layer on top of the meal taken. Furthermore, this acid
extends close to the squamocolumnar junction (SCJ)
in the postprandial period. This effect is more evident
in NERD.11Alginates form an acid barrier and prevent
postprandial acid reflux in the gastrointestinal tract.
When they come into proximity of acid in the stomach,
they form a gel and a raft that concentrates around
the acid pocket10.

Alginates can be used in combination with other
antacids to guard the oesophagus against effects of
acid aggression. This combination is known as
alginate-antacid derivative; it is entirely absorbed by
the body6. The combination reduced episodes of acid
reflux significantly (3.5; range, 0-6.5; P=0.03) in
comparison to those patients who received only antacid
(15; range, 5-20), and the time to next acid reflux
episode increased significantly in patients who receive
alginate-antacid combination (63 minutes; range, 23-
92) compared to those receiving only antacid (14
minutes; range, 9-23; P= .01)12.

The acid reflux episodes were dependent on the
acid pocket location. If the acid pocket location is above
the diaphragm the occurrence of reflux episodes is
82% or if it is at the level of diaphragm the occurrence
of acid reflux episode is 60%12.

Globally, PPIs that reduce the development of acid
pocket, with combinations of alginate or antacid
combinations that work on the acid pocket by
displacing it, demonstrate the potential for selectively
targeting the acid pocket in acid reflux-related
diseases12.  Thus, for the treatment of NERD that
usually employs PPI therapy, treatment efficacy may
be enhanced with antacids and alginates in NERD2.

Conclusion :

Esomeprazole is the first-line drug to treat acid-
related diseases like GERD, NERD, H. pylori infection,
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peptic ulcers, Zollinger–Ellison syndrome, etc. While
considering the rising need for a more rapid treatment
response, there is a need for faster onset of the
antisecretory effect.

Acid-suppressive therapy using antacids like
alginates, sodium bicarbonate, and calcium carbonate
combined with PPIs might be worth exploring to ensure
safer and faster absorption coupled with rapid action.
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Osteoarthritis (OA) is a common joint condition
characterized by the degradation of joint cartilage.

Moreover, OA is one of the causes of morbidity, which
significantly impairs the individual’s daily activities and
social performance. According to global estimates,
9.6% of men and 18% of women over 60 have
symptomatic OA. Oral treatments for patients with mild
to moderate OA pain include paracetamol, diclofenac,
and other NSAIDs.NSAIDs have been shown to be
effective in OA patients. Nonetheless, they are linked
to dose–duration- and age-related risks of
gastrointestinal, cardiovascular, renal, hematological,
and hepatic side effects and other drug interactions1.
To avoid these complications, the National Institute of
Health and Clinical Excellence (NICE) guidelines for
managing OA and the American Geriatrics Society
guidelines for managing chronic pain in the elderly
advocate avoiding oral NSAIDs as much as
possible.There has been increased interest in localized
treatments for OA, ie, therapies administered to the

joint or in the region of the joint such as topical
treatment.NSAID exposure can be reduced by topical
NSAIDs, or NSAIDs can be entirely avoided by topical
salicylates or capsaicin. However, clinical trial data
suggest that topical NSAIDs act locally at the
application site rather than through systemic absorption
and distribution.Analgesic effects of diclofenac gel in
the knee are probably a product of enhanced
concentrations in skin and subcutaneous tissues at
the application site. Therapeutic concentrations in
synovial tissue and fluid of the knee are not achieved
with diclofenac gel or patch2,3. Preclinical data suggest
that topical NSAIDs, including diclofenac and
piroxicam, penetrate to a depth of 3-4 cm, which might
not be adequate to reach the synovial structures of
the knee. In the absence of significant tissue
penetration or a significant anti-inflammatory effect,
capsaicin has shown less efficacy than either topical
NSAIDs or salicylates and is associated with
application site pain and nerve damage4.

It has been demonstrated that glucosamine and
chondroitin sulfate reduces pain and stiffness
associated with OA. Glucosamine and chondroitin
sulfate, the structural components of joint cartilage,
have an essential role in the continuity and repair of

Drug Corner

A Pilot Observational Study of Topical Glucosamine and Chondroitin
Sulfate in Patients with Knee Osteoarthritis

Moazzam Jah1, Anish Desai2

Objective : To determine the efficacy and safety of topical glucosamine and chondroitin sulfate in the treatment of
knee Osteoarthritis (OA).

Materials and Methods : Thirty-three patients diagnosed with knee OA were included in the study. Subjects
received topical application of glucosamine and chondroitin sulfate on the affected knee two times a day for four
weeks. Pain, joint stiffness, and physical functions were evaluated by the Western Ontario and McMaster Osteoarthritis
Index (WOMAC). A Visual Analog Scale (VAS) was used to evaluate the severity of the initial pain. The patients were
assessed before the treatment and four weeks after the initiation of the treatment.

Results : The WOMAC scores for pain, stiffness, and function, as well as the VAS score, were significantly
improved (P<0.01) in subjects at week four compared to the baseline. There was a 44.02% improvement in the total
WOMAC scores and a 51.11% improvement in the VAS scores with glucosamine and chondroitin sulfate topical gel
after four weeks.

Conclusion : Topical glucosamine and chondroitin sulfate are safe and effective in improving knee pain, stiffness,
and physical function in knee OA.
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the cartilage. The glucosamine and chondroitin sulfate
combination suppress Interleukin-1 (IL-1) induced gene
expression of nitric oxide synthase(NOS),
cyclooxygenase-2 (COX- 2), and Nuclear factor-κB
(NF-κB) in cartilage explants. This leads to reduced
production of NO and Prostaglandin-E2 (PGE2), two
mediators that are responsible for the cell death of
chondrocytes and inflammatory reactions. Inhibition
of the IL-1 beta-induced NF-κB pathway by
glucosamine sulfate results in reduced synthesis of
the COX-2 enzyme (Fig 1). Chondroitin sulfate
diminishes the nuclear translocation of NF-κB, which
reduces the formation of proinflammatory cytokines
IL- 1beta and TNF-alpha and proinflammatory enzymes
such as COX-2and NOS-25.Glucosamine sulfate
possesses antioxidant properties, thereby suppressing
high concentrations of Reactive Oxygen Species
(ROS), which cause the breakdown of cartilage due to
the presence of free radicals and pro-oxidants.
Increased synovial fluid IL-1ß, IL-6, and TNF-α levels
are essential findings of inflammation in the
development of osteoarthritis. Glucosamine-
chondroitin combination significantly decreases the
synovial fluid IL-1β and IL-6 levels. The decrease in
the levels of these mediators in the synovial fluids

indicates the anti-inflammatory effect of glucosamine-
chondroitin sulfate6,7.

In accordance with the recommendations of the
European League of Associations for Rheumatology
and The Osteoarthritis Research Society International
on the treatment of knee OA, glucosamine and
chondroitin can be used as symptomatic slow-acting
drugs for OA. Only a small percentage is available to
the joint when administered orally, glucosamine and
chondroitin sulfate daily. With the topical route, rapid
onset of action is achieved due to the absorption of
glucosamine and chondroitin sulfate into the
bloodstream and direct uptake into localjoint tissue.
Moreover, a high and sustainable level of glucosamine
in the blood is achieved through skin delivery and can
provide means for cartilage regeneration in OA8-10.
Studies have shown an adequate amount of
glucosamine in the subject’s synovial fluid by skin
absorption in one to three hours after application.
Furthermore, themean glucosamine concentration
was100.56ng/ml in the synovial fluid11. Fig 2 shows
the penetration of glucosamine and chondroitin sulfate
in the knee’s synovial fluid with OA.The study aimed
to determine the efficacy and safety of topical emulgel
containing glucosamine and chondroitin sulfate in the
treatment of knee OA.

MATERIALS AND METHODS

Study Design :

The Suraksha Institutional
Ethics Committee approved
the study protocol and related
materials in compliance with
ICMR (Indian Council of
Medical Research), New
Drugs and Clinical Trials
Rules, 2019, ICH GCP, and
the declaration of Helsinki.
The present study was
designed as a pilot
observational study involving
volunteers with OA of the
knee. Thirty-three patients
diagnosed with knee OA as
per the American College of
Rheumatology (ACR) criteria
were included in the study.
Participants recruited were
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Fig 1 — Schematic representation of the cellular mechanisms of action of chondroitin sulfate
(CS). ERK, extracellular signal-regulated kinases; JNK, c-Jun N-terminal kinases; IKK, IκB kinase;

NFκB, nuclear factor kappa-light-chain-enhancer of activated B cell; ROS, reactive oxygen
species; MMP, matrix metalloproteases; IL, interleukin; PGE2, prostaglandin E2; NO, nitric oxide12
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men and women from 19 to 75
years of age who had been
diagnosed with knee OA and had
a history of mild to moderate pain
in the knee during the painful knee
movement during the last month.
Pregnant or lactating women or
subjects with uncontrolled diabetes
and hypertension; any severe
cardiac, renal, and hepatic disease
or end-organ damage were not
included in the study. Exclusion
criteria included a history of allergy
to herbal products or NSAIDs and
acute knee joint trauma. Written
informed consent was obtained
from all participants before the
commencement of the study.

Study Intervention

An aqueous gel containing Glucosamine Sulfate
0.05 mg, Chondroitin sulfate 2mg, Curcumin (Curcuma
longa) 0.02 mg, Guggul (Boswellia serrata) 1.5 mg,
Ginger (Zingiber officinale) 0.1 mg, Oil of wintergreen
50 mg, and Menthol 10 mg which was developed and
supplied by Stabicon Life Sciences Pvt Ltd and
marketed by Universal NutriScience.The emulgel was
developed using VesiFuzeEmulgelTM* technology
which consists of an aqueous gel containing tiny lipid
vesicles in which drugs are embedded and is designed
to pass through the skin into the joint with a
permeability enhancer.Subjects were asked to use the
topical application (2 g single dose treatment) on the
affected knee two times a day for four weeks.

Outcome measures

Pain, joint stiffness, and physical functions were
evaluated by the Western Ontario and McMaster
Osteoarthritis Index (WOMAC). A Visual Analog Scale
(VAS) was used to evaluate the severity of the initial
pain. The patients were assessed before the treatment
and four weeks after the initiation of the treatment.

Statistical Analysis

A primary database was created in validated
Microsoft Excel spreadsheets while processing
registration forms received from the study sites. The
data were analyzed using statistical software SAS®
version 9.1 Inc, CARY, USA. Outcomes were
assessed using an unpaired Student t-test. Two-tailed
P-values <0.01 were considered statistically
significant. All deviations from the final version of the
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Fig 2 — Penetration of glucosamine + chondroitin into the synovial fluid of OA knee

Fig 3 — Improvement in the WOMAC and VAS scores at baseline and at week 4.
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statistical analysis plan were described and
substantiated in the final manuscript. Descriptive
statistics were presented for all continuous efficacy
and safety indicators obtained during the study, and
frequency distribution was presented for all categorical
variables available in the data.

RESULTS

The subjects comprised 45.45% females and
54.54% males, with a mean age of 57±8.59 years old.
The clinical assessment proved that all the included
patients suffered knee pain.There was a significant
improvement (P< 0.01) in the WOMAC scores for pain,
stiffness, and physical function and VAS scores at
four weeks when compared to baseline (day 0) with
Glucosamine sulfate and Chondroitin sulfate. At
baseline,WOMAC for pain averaged 11.96 ± 0.73,
whereas post-4-week treatment averaged 6.03 ± 0.57.
The percent improvement in the WOMAC score for
pain was 49.58% (P< 0.01). The average WOMAC
score for stiffness at baseline was 5.57 ± 0.36, and at
four weeks was 3.03 + 0.29, which shows a 45.60%
(P< 0.01) change in the scores.The average WOMAC
score for physical function at baseline was 43.30 +
2.46, whereas at four weeks was 22.78 + 2.08, which
shows a 47.39% (P< 0.01)improvement in the scores.
The total WOMAC scores at baseline were observed
to be 60.46 + 2.95, and at four weeks,33.84 + 2.76,
which shows a 44.02% (P< 0.01) improvement in the
total scores. At baseline,the VAS score was found to
be 6.71± 0.34, and at four weeks was 3.28 ± 0.35,
which is a 51.11% (P< 0.01)improvement in the scores.
WOMAC scores and the VAS scores at the start and
end of the treatment at four weeks of the topical gel
are presented in Fig 3. The subjects reported no allergic
or adverse reactions during or after the topical
application.

DISCUSSION

OA of the knee joint is a disorder characterized by
multiple symptoms. This study evaluated the efficacy
and safety of topical glucosamine and chondroitin
sulfate in treating knee OA.The study focused on the
outcome following the administration of the topical
formulation by VAS score and WOMAC scores. Post
four weeks after the treatment, there was a significant
improvement of 49.58% in the WOMAC for pain,
45.60%improvement in the WOMAC for stiffness,
47.39% improvement in the WOMAC for physical

function, and overall 44.02% improvement in the total
WOMAC scores. In contrast, the VAS score improved
by 51.11%. The percentage of improvement in the VAS
and WOMAC scores is comparable with other studies.
A study conducted by Tandon et al. showed similar
results, with a significant decrease in the VAS score
for pain at the end of treatment13.

Similarly, a study by Erhan, Belgin, et al showed
significant improvement in the WOMAC scores at four
weeks with the group receiving topical glucosamine
sulfate14. Hammad YH, et al showed that overall
response and joint stiffness were better in the locally
treated group compared to the orally treated group,
which suggests that topical application of glucosamine
and chondroitin sulfate is more effective than the oral
route of administration in improving stiffness and
function of the joint15. Moreover, topical administration’s
benefits include maximizing the drug’s bioavailability,
optimizing therapeutic efficacy, and minimizing side
effects.Furthermore, a combination of glucosamine and
chondroitin provides efficient pain relief at a similar
level as tramadol, which is an analgesic.

The WOMAC subscale scores improved 42.9% for
pain, 40.5% for stiffness, 39.3% for physical function,
after four weeks of treatment for knee OA with topical
diclofenac16. Moreover, one placebo-controlled trial
investigating 2 weeks of treatment of knee OA with a
topical diclofenac gel was conducted with the use of
the WOMAC and found reductions in pain, stiffness
and physical function of 37%, 17% and 26%
respectively17. The percentage improvement in
WOMAC subscale scores observed with topical
diclofenac therapy (39.3% to 44.4%) are similar to
those reported for oral diclofenac treatment (35% to
40%), whereas other trials of topical diclofenac showed
42% to 45% reductions in VAS pain intensity in OA18.
Subsequently, the percentage improvement in WOMAC
and VAS scores was found to be better in our study at
week 4 with topical glucosamine and chondroitin
sulfate treatment. However, long-term studies on larger
samples should be conducted to investigate the
efficacy of topical glucosamine and chondroitin
treatment in OA.

CONCLUSION

In conclusion, this study showed topical
glucosamine and chondroitin sulfate effectively
improves pain, stiffness, and physical function in knee
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OA. Moreover, this topical application can substantially
benefit the management of OA symptomsin the knee.
This formulation can benefit patients who cannot
tolerate analgesics or NSAIDs to manage their
symptoms. This study adds to the body of evidence
that topical chondroitin sulfate and glucosamine sulfate
should be positively considered for the symptomatic
management of OA.
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A man with back pain
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A 50-year-old man was suffering from chronic back pain for 10
years. He underwent an MRI of the spine which revealed some changes
(Fig 1, Red arrows).
Questions :

(1) What are these radiological lesions?
(2) What are its clinical associations?
(3) How does this lesion evolve?
(4) Is any other vertebral radiological sign associated with this group

of diseases?
Answers :

(1) These vertebral end plate lesions are known as “Romanus”
lesions.

(2) Romanus lesions are fairly specific for axial spondyloarthropathy
(SpA). These radiological lesions represent inflammatory changes at
the site of insertion of annulus of intervertebral disc to vertebral endplate.
Thus, it is a modified form of enthesitis. These are very early signs of
SpA. It is usually found anteriorly on the vertebral body, but may also be
present posteriorly. In the figure 1, the lesions are present posteriorly
on D10-11. Very rarely, similar lesions may be found in spinal gout
(usually limited to lumbar spine).

(3) These lesions represent inflammation. As the inflammation
progresses, the end plate corners undergo sclerosis. Then, the
appearance is called shiny corner sign. This sclerosis is visible in X
ray, CT or MRI scans. Also, as sclerosis occurs, the vertebral body
progressively undergoes squaring.

(4) Another vertebral change is Andersson sign. This represents
spondylodiscitis in SpA. In this figure, an evolving Andersson lesion
may be seen in D6-7 disc. Fig 1  — MRI (T2 image) of the spine of the 50

year old patient
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Image in Medicine

Bhoomi Angirish1, Bhavin Jankharia2

Quiz 1

CT scan images of 27-year-old asymptomatic male , who was diagnosed with a space occupying lesion
in the liver on a health check up ultrasound.

Questions :

(1) What is the Diagnosis?
(2) What are the differential diagnosis?

Answers :
(1) A well defined hypodense lesion is seen in

the right lobe of liver. The lesion shows nodular
peripheral enhancement on arterial phase followed
by progressive centripetal filling in the portal venous
phase and further filling in the delayed phase,
appearing isoattenuating to the liver parenchyma.
These findings are suggestive of hepatic
hemangioma.

(2) The common differential diagnosis are :
(A) Focal hepatic steatosis – geographic

lesion without mass effect or distortion of vessels.
(B) Hepatic cyst- non-enhancing hypodense lesion.
(C) Hepatic abscess – lesion shows peripheral capsular enhancement.

Department of Radiology, Picture This by Jankharia,
Mumbai, Maharashtra 400004
1MD, DNB (Radiology)
2MD, DMRD (Radiology)

Quiz 2

MRI of the spine of 16-year-old boy who
had a fall from tree. This injury was
followed by inability to move lower
limbs.

Questions :

(1) What is the diagnosis ?
(2) What is the role of MRI in

assessment of spinal cord injury ?

Answers :

(1) Fracture - dislocation is seen at D5-
D6 level with fracture of the anterior part of
D6 vertebra. There is resultant retropulsion
of the D6 vertebra with rupture posterior
longitudinal ligament causing compression over anterior
thecal sac - spinal cord and resulting in focal defect in
spinal cord at this level (red arrow). Cord edema is seen
extending superiorly and inferiorly. There is also rupture
of the posterior ligamentous complex (yellow arrow).
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These findings are suggestive of spinal cord
transection.

(2) MRI is useful in patients with spine injuries as it
helps in the assessment of cord edema, spinal cord
contusions, cord compression and cord transection,
which decides the treatment plan and hence prognosis
of such patients.
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Become a Sherlock Holmes in ECG
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Student's Corner

Series 10 :

“Unexpected Absence and
Presence”

72 y  Palpitations ; Known COPD.

Questions :

(1) Describe ECG findings
(2) Why this clue?
(3) What are practical

implications?

Answers :
(1) ECG CHANGES :

This is the ECG of 72 years old
man with COPD which shows normal
sinus rhythm with frequent VPDs of
RVOT origin without compensatory
pause- interpolated VPDs. The basic
sinus rate is around 60/minute – Basic Bradycardia. So,
the PR interval following the VPD is prolonged due to
concealed retrograde conduction of VPD. The change in
the P wave configuration of the sinus beat following VPD
is due to P wave falling on T wave. In addition there is
frequent atrial premature beats probably arising from the
Right atrium with normal intra ventricular conduction
followed by full compensated pause. (The P-P interval
which includes the Atrial Premature Beats is exactly twice
of the basic sinus cycle). The atrial and ventricular
premature beats are alternating with sinus beats. Basic
sinus beats do not show significant abnormality.  There
is no L 1 sign of COPD.

(2) CLUE  :

The ECG shows following interesting findings
- RVOT VPDs
- Interpolated
- Concealed retrograde conduction
- VPD, APD alternating with sinus beat
- Right Atrial premature depolarisation
- APD is having full compensatory pause
- No significant changes in the Basic ECG
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Unexpected absence – absence of complete
compensatory pause in VPD

Unexpected presence – presence of complete
compensatory pause in APD (Usually APD has
incomplete compensatory pause)

That is why the clue of "Unexpected  absence and
presence" is given.

(3) PRACTICAL IMPLICATIONS :

APDs and VPDs indicate increased irritability of atrium
and ventricles. Interpolated VPDs are expected with basic
bradycardia. Because of basic sinus bradycardia and
COPD betablockers cannot be given as anti-arrhythmic
drugs. Because of the VPD configuration and RVOT origin
it is likely to be benign. APDs and VPDs are expected in
COPD because of the hypoxia and treatment with
sympathomimetic agents. As this patient may be using
sympathomimetic agents / inhalers,  hypokalemia as the
cause of Premature beats has to be excluded. After
stopping stimulants like coffee, tobacco, alcohol and
sympathomimetic agents, if still these arrhythmias are
present, Holter may be done to decide about  further
management.
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Monkeypox as a global health emergency — A
threat after COVID-19 pandemic

SIR, — Monkeypox is a rare zoonotic disease caused by the
monkeypox virus that belongs to the Poxviridae family1. While the
source of infection is primarily zoonotic, and the disease condition
is usually seen in Central and West Africa since the 1970s. Recently,
there is a rapid spread of Monkeypox all over the world due to
climatic change, widespread global travel, and waning herd
immunity due to the cessation of smallpox vaccination2. Re-
emergence of monkeypox across nations had made World Health
Organization declare it a public health emergency of international
concern (PHEIC) in July 20223. As the disease is mild and not fatal,
there are debates on declaring it as a PHEIC as it creates panic
among the public but considering the reservoir of
infection,pandemic potential and susceptible population declaring
monkeypox as PHEIC is the need of the hour. India has reported
nine confirmed cases of Monkeypox, including one death (4th August
2022)4. In India, the recent COVID-19 pandemic has equipped us to
battle any outbreaks in the future.  As we expect more emerging
and re-emerging infections in the future, strengthening molecular
laboratories will help in the early detection of the disease and
containment. Currently, around 70% of the human population
issusceptible to Monkeypox infection2. During the COVID-19
pandemic, a significant gamechanger in controlling the outbreak
was a quick roll-out of mass vaccination campaigns.As per the
CDC recommendations, two FDA-approved vaccines namely
JYNNEOS (Imvamune or Imvanex) and ACAM2000 may be used
for the prevention of Monkeypox infection5. But the data regarding
the effectiveness of these two vaccines in the current outbreak is
not available. Hence it is imperative that budget allocation for
conducting vaccination effectiveness studies should be
implemented in endemic countries where we have an increased
incidence of Monkeypox infection.
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Laparoscopic repair of a symptomatic direct
inguinal hernia in an apparently healthy boy
SIR, —  Inguinal hernia is acommon paediatric surgical problem

and over 99% of them in children are indirect. The direct inguinal
hernias are secondary to other diseases and it’sextremely rare in
apparently healthy children1. The incidence in full-term babies is
estimated at 1-5%, it is six times more common in boys, theright-
sided hernias is more than three times that of left-sided hernias
while the bilateral hernias are more common in premature infants2.
A direct hernia involves herniation of intra-abdominal content through
a weakness in the posterior wall of the canal, known as
Hesselbach’s triangle. A direct hernia is found medial to the inferior
epigastric vessels, while an indirect hernia is found lateral to these
vessels3.

A 5-year-old boy has noticed a swelling in the right groinwith a
change in size with coughing or straining and itgot painful at times
especially during defecation and urination as he has chronic
constipationin the background. On examination, the patient had
reducible, non-tender, non-transilluminated,positive cough impulse,
to get above the lump was not possible, was medial to the internal
inguinal ring in the Hesselbach’s triangle and diagnosed as right
direct inguinal hernia. Right testis was fully descended, of normal
size, site, lie and texture. The silk glove sign was negative. At
laparoscopy, the direct inguinal hernia defect could be seen in the
Hesselbach’s triangle (Fig 1). Posterior wall repair and ligation of
the hernial sac was performed. The patient was discharged home
same evening and at follow up is well.

The advantages of the laparoscopic approach may include a
lower risk of cord damage, less pain, better cosmetic results and
less of postoperative complications. Our patient hadcongenital colo-
rectal motility disorder and bowel dysfunctionwhich is a known
risk factor for the development of a hernia4.

Fig 1 — Findings during laparoscopy of right direct inguinal
hernia.   (A) The defect in the centre of Hesselbach’s triangle.
(B) note that this image depicts a right direct inguinal hernia as
the inferior epigastric vessels are lateral to it (to the right of the
image in this view). (C) Closed deep inguinal ring on the right

internal inguinal area
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Cardio Respiratory faliure cited as —
The cause of death, is it a misnomer ?

SIR, —  Two types : (1) Heart and Lungs are in intimacy a
SINGLE ORGAN for sypply of oxygenated blood to tissues and
organs. They may have pre-existing diseases singly or severally
like Valvular defects, Septal defects,IHD, Cardiomyopathy,
Endocarditis and then Bronchitis, Bronchiectasis, Pneumonia,
Pleural effusion, Pneumothorax and so on. Death may ensue primarily
from these diseases.

(2) Heart and Lungs are healthy.
Separate disease conditions bring the patient to terminal stage

leading to death.
The core crisis created behind death is metabolic derrangement

of Acid Base Balance with dysfunction of the K pump regulating
expulsion of Na from the cell to extracellular space and transfer of
K into the cell.

Thus metabolic acidosis is created. Liver Kidneys try to control
the situation but when these vital organs are in compromised
condition acidosis becomes irreversible. Cardic and Cerebral cortex
are vulnerable to such irregularities. They succumb.
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SIR, —   The original article entitled “Perception of undergraduate
medical students about the current medical curriculum in India”
Volule 119, No 9, September 2021, Page No 27. This study is a need
of the hour for new Competency Based Medical Education (CBME)
which was implemented in 2019 by a National Medical Council
(NMC). Such study we need to encourage to as whole in a different
part of India.

The author has mentioned all three professional year students
and interns as study participants. But this new curriculum was
started 2019 batch. So interns were not being part of this CBME
study. The study was conducted in 2021 (Feb-March). Similarly in
3rdprofessional CBME students have not at entered. The Study would
be better if only focused on the first professional year. And compare
with traditional (Previous curriculum) method of curriculum and CBME
curriculum of first-year students. The Second professional year is
also not completed when data was collected but they were taught
some of the competencies of final year subjects.

The Author also has mentioned the  involvement of Government
and Private colleges in the f student ratio, but no comparison was
mentioned between them. Because many of the colleges as
mentioned by author infrastructure facilities like skill lab not at
established. Thereforethe implementation of the CBME curriculum
is challenging for medical faculty unless until all the colleges are
following implementation as per NMC. Till one batch of students will
come out with this curriculum.  It is very difficult to give an opinion
regarding this CBME curriculum. The Author has not mentioned
which parts of India, students were enrolled so that in the future
remaining  part of the students can be covered.   It is very important
to take the perception of students and faculty regarding  the CBME
curriculum.

Professor, Department of Community Medicine Rekha Udgiri
Member of Medical Education Unit
BLDE(DU) Shri BM Patil Medical College
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Beard Folliculitis due to Klebsiella pneumoniae

SIR, —  Topical steroid damaged/dependent face (TSDF) can
be described astemporary or persistentfacial skin damagebrought
about by the unreasonable, non-selective, unsupervised, or
protracted use of Topical Corticosteroids (TC) causing numerous
skin pathologies and psychological dependence on TC1. TC has
anti-inflammatory and immunomodulatory effects. TCs have
formidable antipruritic, atrophogenic (dermal and/or epidermal),
hypopigmentary effects on the corium and can lead to
remarkableundesirable effects if used immethodically2. Another
facet of TCs squandering is its beautifying application specifically
in amalgamation with bleaching creams to make the skin light
coloured. Absurd use of TCs inducesnumerous skin changes
chaperoned by psychological dependence3. Since the facial skin is
comparatively thinnerand there is an sebaceous glands as well, it
leads toan escalated percutaneous  absorption of drugs . As face
is the most uncovered part of the human body it is most blameworthy
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Fig 1 — Multiple follicular pustules around the beard
area

Fig 2 — Gram Negative Rods of Klebsiella pneumonie under microscope

Fig 3 — Mucoid colonies of Klebsiella pneumoniae in blood agar

to consequences of UV rays, pollution, friction caused by cleaning
and rubbing and use of different medications and cosmetics4. On
pulling out TCs there is loss of vasoconstriction, resulting in a fixed
vasodilatation, which is accountable for the flare which can be
seen morphologically after withdrawal of the drug5.

Here, we present a 24 years male who presented to us with
multiple follicular pustules  around the beard area. This patient has
history of application of topical mometasone furoate cream since
last 3 to 4 years everyday for 1 to 2 times. The patient applied
mometasone furoateon suggestion by some friend due for acne
spots and scars. The clinical image was consistent with folliculitis
(Fig 1). Pus forgram staining and culture and sensitivity testing
was sent. Antibiotic susceptibility test was done using disk-diffusion
method. After gram staining, gram negative rods were observed
under microscope (Fig 2). On blood agar mucoid colonies were
seen (Fig 3). On sensitivity testing, the organism was found to be
sensitive to few oral antibiotics like Minocycline, Fluoroquinolones,
cotrimoxazole and other intravenous antibiotics. The causative
organism was Klebsiella pneumoniae, a rare respiratory pathogen.
Based on the sensitivity reports, the patient was started on oral
Minocycline 100 mg once daily for 20 days. The patient responded
well and the patient was followed up after 20 days, he responded
well with resolution of all the lesion. The lesions started to resolve.
Astonishingly, patient again reported to us with appearance of
new lesions once the antibiotic was stopped. This type of recurrent
beard folliculitis with a respiratory pathogen is not only rare but
peculiar too. This is a rare case of recurrent beard folliculitis caused
by Klebsiella pneumoniae due to prolonged use of mometasone
from last 3 to 4 years in this COVID era. The most common organism
causing beard folliculitis is Staphylococcus aureus6. Acquiring this
pathogen might be related to loss of cutaneous immune surveillance
to specific respiratory organism. Those organism could be layering
on the skin surface due to close vicinity to oral and nasal aperture;
and not involving  the forehead. K Pneumoniae is rare cutaneous
pathogen causing folliculitis in and around mouth; especially notable
post topical corticosteroid (mometasone furoate) abuse for long
term.
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Preamble
1. The World Medical Association (WMA) has

developed the International Code of Medical Ethics as a
canon of ethical principles for the members of the medical
profession worldwide. In concordance with the WMA
Declaration of Geneva: The Physician’s Pledge and the
WMA’s entire body of policies, it defines and elucidates
the professional duties of physicians towards their
patients, other physicians and health professionals,
themselves, and society as a whole.

The physician must be aware of applicable national
ethical, legal, and regulatory norms and standards, as
well as relevant international norms and standards.

Such norms and standards must not reduce the
physician’s commitment to the ethical principles set forth
in this Code.

The International Code of Medical Ethics should be
read as a whole and each of its constituent paragraphs
should be applied with consideration of all other relevant
paragraphs. Consistent with the mandate of the WMA,
the Code is addressed to physicians. The WMA
encourages others who are involved in healthcare to adopt
these ethical principles.
General principles

2. The primary duty of the physician is to promote the
health and well-being of individual patients by providing
competent, timely, and compassionate care in accordance
with good medical practice and professionalism.

The physician also has a responsibility to contribute
to the health and well-being of the populations the
physician serves and society as a whole, including future
generations.

The physician must provide care with the utmost
respect for human life and dignity, and for the autonomy
and rights of the patient.

3. The physician must practise medicine fairly and
justly and provide care based on the patient’s health
needs without bias or engaging in discriminatory conduct
on the basis of age, disease or disability, creed, ethnic
origin, gender, nationality, political affiliation, race, culture,
sexual orientation, social standing, or any other factor.

4. The physician must strive to use health care
resources in a way that optimally benefits the patient, in
keeping with fair, just, and prudent stewardship of the
shared resources with which the physician is entrusted.

5. The physician must practise with conscience, honesty,
integrity, and accountability, while always exercising
independent professional judgement and maintaining the
highest standards of professional conduct.

6. Physicians must not allow their individual
professional judgement to be influenced by the possibility
of benefit to themselves or their institution. The physician
must recognise and avoid real or potential conflicts of
interest. Where such conflicts are unavoidable, they must
be declared in advance and properly managed.

7. Physicians must take responsibil ity for their
individual medical decisions and must not alter their
sound professional medical judgements on the basis of
instructions contrary to medical considerations.

8. When medically appropriate, the physician must
collaborate with other physicians and health
professionals who are involved in the care of the patient

or who are qualified to assess or recommend care
options. This communication must respect patient
confidentiality and be confined to necessary information.

9. When providing professional certification, the
physician must only certify what the physician has
personally verified.

10. The physician should provide help in medical
emergencies, while considering the physician’s own
safety and competence, and the availability of other viable
options for care.

11. The physician must never participate in or facilitate
acts of torture, or other cruel, inhuman, or degrading
practices and punishments.

12. The physician must engage in continuous
learning throughout professional life in order to maintain
and develop professional knowledge and skills.

13. The physician should strive to practise medicine
in ways that are environmentally sustainable with a view
to minimising environmental health risks to current and
future generations.
Duties to the patient

14. In providing medical care, the physician must
respect the dignity, autonomy, and rights of the patient.

The physician must respect the patient’s right to freely
accept or refuse care in keeping with the patient’s values
and preferences.

15. The physician must commit to the primacy of
patient health and well-being and must offer care in the
patient’s best interests. In doing so, the physician must
strive to prevent or minimise harm for the patient and
seek a positive balance between the intended benefit to
the patient and any potential harm.

16. The physician must respect the patient’s right to
be informed in every phase of the care process. The
physician must obtain the patient’s voluntary informed
consent prior to any medical care provided, ensuring that
the patient receives and understands the information
needed to make an independent, informed decision about
the proposed care. The physician must respect the
patient’s decision to withhold or withdraw consent at any
time and for any reason.

17. When a patient has substantially l imited,
underdeveloped, impaired, or fluctuating decision-
making capacity, the physician must involve the patient
as much as possible in medical decisions. In addition,
the physician must work with the patient’s trusted
representative, if available, to make decisions in keeping
with the patient’s preferences, when those are known or
can reasonably be inferred. When the patient’s
preferences cannot be determined, the physician must
make decisions in the patient’s best interests. All
decisions must be made in keeping with the principles
set forth in this Code.

18. In emergencies, where the patient is not able to
participate in decision making and no representative is
readily available, the physician may initiate an intervention
without prior informed consent in the best interests of
the patient and with respect for the patient’s preferences,
where known.

19. If the patient regains decision-making capacity,
the physician must obtain informed consent for further
intervention.

Supplement

WMA International Code of Medical Ethics
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20. The physician should be considerate of and
communicate with others, where available, who are close
to the patient, in keeping with the patient’s preferences
and best interests and with due regard for patient
confidentiality.

21. If any aspect of caring for the patient is beyond the
capacity of a physician, the physician must consult with
or refer the patient to another appropriately qualified
physician or health professional who has the necessary
capacity.

22. The physician must ensure accurate and timely
medical documentation.

23. The physician must respect the patient’s privacy
and confidentiality, even after the patient has died. A
physician may disclose confidential information if the
patient provides voluntary informed consent or, in
exceptional cases, when disclosure is necessary to
safeguard a significant and overriding ethical obligation
to which all other possible solutions have been
exhausted, even when the patient does not or cannot
consent to it. This disclosure must be limited to the
minimal necessary information, recipients, and duration.

24. If a physician is acting on behalf of or reporting to
any third parties with respect to the care of a patient, the
physician must inform the patient accordingly at the outset
and, where appropriate, during the course of any
interactions. The physician must disclose to the patient
the nature and extent of those commitments and must
obtain consent for the interaction.

25. The physician must refrain from intrusive or
otherwise inappropriate advertising and marketing and
ensure that all information used by the physician in
advertising and marketing is factual and not misleading.

26. The physician must not allow commercial,
financial, or other conflicting interests to affect the
physician’s professional judgement.

27. When providing medical care remotely, the
physician must ensure that this form of communication
is medically justifiable and that the necessary medical
care is provided. The physician must also inform the
patient about the benefits and limitations of receiving
medical care remotely, obtain the patient’s consent, and
ensure that patient confidentiality is upheld. Wherever
medically appropriate, the physician must aim to provide
care to the patient through direct, personal contact.

28. The physician must maintain appropriate
professional boundaries. The physician must never
engage in abusive, exploitative, or other inappropriate
relationships or behaviour with a patient and must not
engage in a sexual relationship with a current patient.

29. In order to provide care of the highest standards,
physicians must attend to their own health, well-being,
and abilities. This includes seeking appropriate care to
ensure that they are able to practise safely.

30. This Code represents the physician’s ethical
duties. However, on some issues there are profound
moral dilemmas concerning which physicians and
patients may hold deeply considered but conflicting
conscientious beliefs.

The physician has an ethical obligation to minimise
disruption to patient care. Physician conscientious
objection to provision of any lawful medical interventions
may only be exercised if the individual patient is not
harmed or discriminated against and if the patient’s
health is not endangered.

The physician must immediately and respectfully
inform the patient of this objection and of the patient’s

right to consult another qualified physician and provide
sufficient information to enable the patient to initiate such
a consultation in a timely manner.
Duties to other physicians, health professionals,
students, and other personnel

31. The physician must engage with other physicians,
health professionals and other personnel in a respectful
and collaborative manner without bias, harassment, or
discriminatory conduct. The physician must also ensure
that ethical principles are upheld when working in teams.

32. The physician should respect colleagues’ patient-
physician relationships and not intervene unless
requested by either party or needed to protect the patient
from harm. This should not prevent the physician from
recommending alternative courses of action considered
to be in the patient’s best interests.

33. The physician should report to the appropriate
authorities conditions or circumstances which impede
the physician or other health professionals from
providing care of the highest standards or from upholding
the principles of this Code. This includes any form of
abuse or violence against physicians and other health
personnel, inappropriate working conditions, or other
circumstances that produce excessive and sustained
levels of stress.

34. The physician must accord due respect to teachers
and students.
Duties to society

35. The physician must support fair and equitable
provision of health care. This includes addressing
inequities in health and care, the determinants of those
inequities, as well as violations of the rights of both
patients and health professionals.

36. Physicians play an important role in matters relating
to health, health education, and health literacy. In fulfilling
this responsibility, physicians must be prudent in
discussing new discoveries, technologies, or treatments
in non-professional, public settings, including social
media, and should ensure that their own statements are
scientifically accurate and understandable.

Physicians must indicate if their own opinions are
contrary to evidence-based scientific information.

37. The physician must support sound medical
scientific research in keeping with the WMA Declaration
of Helsinki and the WMA Declaration of Taipei.

38. The physician should avoid acting in such a way
as to weaken public trust in the medical profession. To
maintain that trust, individual physicians must hold
themselves and fellow physicians to the highest
standards of professional conduct and be prepared to
report behaviour that conflicts with the principles of this
Code to the appropriate authorities.

39. The physician should share medical knowledge
and expertise for the benefit of patients and the
advancement of health care, as well as public and global
health.
Duties as a member of the medical profession

40. The physician should follow, protect, and promote
the ethical principles of this Code. The physician should
help prevent national or international ethical, legal,
organisational, or regulatory requirements that
undermine any of the duties set forth in this Code.

41. The physician should support fellow physicians
in upholding the responsibilities set out in this Code and
take measures to protect them from undue influence,
abuse, exploitation, violence, or oppression.
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PREAMBLE
1. Violence in the health sector has increased

substantially in the new millennium, especially in time of
COVID-19 pandemic. All persons have the right to work
in a safe environment without the threat of violence.
Workplace violence includes both physical and non-
physical, such as (psychological) violence, intimidation
and cyber harassment, among others.

2. Cyber and social media harassment particularly
includes online threats and intimidation towards
physicians who take part in a public debate in order to
give adequate information and fight disinformation. These
physicians are increasingly confronted with, amongst
others, malicious messages on social media, death
threats and intimidating home visits.

3. For the purposes of this document, the broad WHO
definition of workplace violence will be used : “The
intentional use of power, threatened or actual, against
another person or against a group, in work-related
circumstances, that either results in or has a high degree
of likelihood of resulting in injury, death, psychological
harm, mal-development, or deprivation”.

4. In addition to the numerous consequences on
victims’ health, violence against health personnel has
potentially destructive social effects. It affects the entire
healthcare system and undermines the quality of the
working environment, ultimately impacting the quality of
patient care. Furthermore, violence can affect the availability
of health care, particularly in impoverished areas.

5. While workplace violence is indisputably a global
issue, various cultural differences among countries must
be taken into consideration in order to accurately
understand the concept of violence on a universal level.
Significant differences exist in terms of what defines
various levels of violence and what specific forms of
workplace violence are most likely to occur. This may
create tolerance for some levels of violence in those
places. However, threats and other forms of psychological
violence are widely recognized to be more prevalent than
physical violence.

6. Causes of violence in the healthcare setting are
extremely complex. Several studies have identified
common triggers for acts of violence by patients and
relatives to be delays in receiving treatment,
dissatisfaction with the treatment provided, aggressive
patient behavior caused by the patient’s medical
condition, the medication they take or the use of alcohol

WMA Statement on Workplace Violence in the Health Sector

WORLD  MEDICAL  ASSOCIATION
Document no : SMAC221/Violence in the Health Sector REV/Oct2022
Original : English
Title : Proposed revision of WMA Statement on Violence in the Health Sector

  by Patients and Those Close to Them
Destination : WMA General Assembly, Berlin 2022,

The Ritz-Carlton Hotel, Berlin, Germany, 5-8 October 2022
Action(s) required : For consideration
Note : The 220th Council session (April 2022) decided that the WMA Statement on Violence in the Health Sector by Patients
and Those Close to Them should undergo a major revision as part of the annual policy review process. Dr Ravindra
Wankhedkar of the Indian Medical Association volunteered to undertake this task.

and other drugs. Additionally, individuals may threaten or
perpetrate violence against health personnel because
they oppose a specific area of medical practice, based
on their social, political or religious beliefs. Cases of
violence from the bystanders are reported as well. Co-
worker violence, such as bullying, including initiation
ceremonies and practical jokes, or harassment,
constitutes another important pattern of workplace
violence in the health sector.

7. Collaboration among various stakeholders (including
governments, medical associations, hospitals, general
health services, management, insurance companies,
trainers, preceptors, researchers, media, police and legal
authorities) together with a multi-faceted approach
encompassing the areas of legislation, security, data
collection, training/education, environmental factors, public
awareness and financial incentives is required in order to
successfully address this issue. As the representatives of
physicians, medical associations should take a proactive
role in combating violence in the health sector and also
encourage other key stakeholders to act, thus further
protecting the quality of the working environment for health
personnel and the quality of patient care.

RECOMMENDATIONS
8. The WMA condemns in the strongest terms any

forms of violence against healthcare personnel and
facil it ies, which may include coworker violence,
aggressive behavior exhibited by patients or family
members, as well as acts of malicious intent from
individuals in the general public, and calls on its
constituent members, the health authorities and other
relevant stakeholders to act through a collaborative,
coordinated and effective strategy approach :

Policy-making
9. The state has obligations to ensure the safety and

security of patients, physicians, and other health
personnel. This includes providing an appropriate
physical environment.

10. Governments should provide the necessary
framework so that the prevention and elimination of
workplace violence in the health sector be an essential
part of national/regional/local policies on occupational
health and safety, human rights protection, healthcare-
facility management standards and gender equality.

Financial
11. Governments should allocate appropriate and
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sustainable funds in order to effectively tackle violence in
the health sector.

Protocols for situation of violence in healthcare
facilities

12. Healthcare facilities should adopt a zero-tolerance
policy towards workplace violence eliminating its
“normalization” through the development and
implementation of adequate protocols including the
following:

-  A predetermined plan for maintaining security in the
workplace; including recognition of nonphysical abuse
as a risk factor for physical abuse.

- A designated plan of action for health personnel
when violence takes place.

- A strengthened internal communication strategy,
involving the staff in decisions concerning their security.

- A system for reporting and recording acts of violence,
which may include reporting to legal and/or police
authorities.

- A means to ensure that employees who report
violence do not face reprisals.

13. In order for these protocols to be effective, the
management and administration of healthcare facilities
should communicate and take the necessary steps to
ensure that all staff are aware of the protocols. Managers
should be urged to verbalize a no-tolerance policy towards
violence in healthcare settings.

14. Patients with acute, chronic or illness-induced
mental health disturbances or other underlying medical
conditions may act violently toward health personnel;
those taking care of these patients must be adequately
protected. Except in emergency cases, physicians might
have the right to refuse to treat and, in such situations,
they must ensure that adequate alternative arrangements
are made by the relevant authorities in order to safeguard
the patient’s health and treatment.

Training/Education
15. A well-trained and vigilant staff supported by

management can be a key deterrent of violent acts.
Constituent members should work with undergraduate
and postgraduate education providers to ensure that
health personnel are trained in the following areas:
communication skills, empathy as well as recognising
and handling potentially violent persons and high-risk
situations in order to prevent incidents of violence.

16. Continuous education should include ethical
principles of healthcare and the cultivation of the patient-
physician relationships based on respect and mutual
trust. This not only improves the quality of patient care
but also fosters feelings of security resulting in a reduced
risk of violence.

Communication and Social Awareness
17. Medical associations, health authorities and other

stakeholders should work together to increase
awareness of violence in the health sector, creating
networks of information and expertise in this area. When
appropriate, health personnel and the public should be
informed of acts of violence.

18. Broadcasting agencies, newspapers, and other
news outlets are encouraged to thoroughly verify their

sources in order to keep the information shared to the
highest standard of professional reporting. Social media
companies and associated stakeholders should also take
active steps to create a cyber-violence-free environment
for its users. This includes strengthening policies to protect
user data, making reporting and flagging such violence
easy and accessible, and engaging law enforcement for
proper legal action when warranted.

Security
19. Appropriate security measures should be in place

in all healthcare facilities and acts of violence should be
given a high priority by law-enforcement authorities. A
routine violence risk audit, including a risk assessment,
should be implemented in order to identify which jobs
and locations are at highest risk for violence, especially
in places where violence has already occurred, and to
determine weaknesses in facilities’ security. Examples
of high-risk areas include general practice premises,
mental health treatment facilities and high traffic areas
of hospitals including the emergency department.

20. The risk of violence may be ameliorated by a variety
of means which include placing security personnel in high-
risk areas and at the entrance of buildings, the installation
of security cameras and alarm devices for use by health
personnel, the use distinguishable items to identify the
staff and by maintaining sufficient lighting in work areas,
contributing to an environment conducive to vigilance and
safety. The implementation of a system to screen patients
and visitors for weapons upon entering certain areas,
especially the high-risk ones, should be considered.

Support to victims
21. Adequate medical, psychological and legal

support should be provided to victims of violence. Such
support should be free of access for all the health
personnel.

Investigation
22. In all cases of violence there should be

investigation to better understand the causes and to aid
in prevention of future violence. The investigation may
lead to prosecution of perpetrators under civil or criminal
codes. The procedure should be led by relevant officials
in law enforcement and should not expose the victim to
further physical or psychological harm.

Data Collection
23. Appropriate reporting systems should be

established to enable health personnel to report
anonymously and without reprisal, any threats or incidents
of violence. Such a system should assess in terms of
number, type and severity, incidents of violence within an
institution and resulting injuries. The system should be
used to analyse the effectiveness of preventative
strategies. Aggregated data and analyses should be
made available to health professional organizations and
other relevant stakeholders.

WMA related policies :
- WMA Statement on Violence and Health
- WMA Statement on the Protection and Integrity of

Medical Personnel in Armed Conflicts and Other
Situations of Violence
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