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Bridging Science, Skills and Spirituality in Medical
Education : A Path Toward Holistic Healthcare

India stands at a pivotal moment in redefining medical education. With its vast
and diverse population, the healthcare system confronts challenges not only in

producing a sufficient number of healthcare professionals but also in ensuring
they embody qualities beyond technical competence. The need of the hour is a
paradigm shift — one that aligns with the ethos of holistic healthcare, emphasizing
Science, Skills and Spirituality (SSS) as the pillars of an effective medical education
system.

This editorial explores the integration of these elements into Indian medical
education to prepare a new generation of doctors equipped to address not just
physical illnesses but also mental, social, and spiritual dimensions of well-being.

Reimagining Medical Education for a Balanced Approach :
Modern medical education has evolved significantly, with frameworks like

Competency-Based Medical Education (CBME) offering an outcome-driven model
that emphasizes academic and practical competencies. However, this approach,
while robust, focuses predominantly on hard skills like diagnosis, treatment, and
procedural mastery. It leaves a significant gap in fostering soft skills and spiritual
grounding – qualities that transform a technically competent doctor into a
compassionate healer.

The emphasis on producing graduates who can navigate complex healthcare
systems must be balanced with the development of qualities like empathy, ethical
integrity, leadership, and the ability to connect with patients on a human level. Drawing
inspiration from Indian spiritual values and traditions, medical education must
incorporate these dimensions to create a more balanced and comprehensive model.

Academic Excellence : The Core of Medical Competence

Academic competence forms the bedrock of any medical professional’s training.
A strong foundation in biomedical sciences, pathology, pharmacology, and clinical
medicine is essential to ensure that doctors are equipped to address a wide array
of medical conditions. In this context, the CBME framework has proven invaluable
by aligning education with measurable outcomes and real-world applications.
Students learn not only to acquire knowledge but also to apply it effectively in
clinical scenarios.

Yet, even within the sphere of academic training, there is room to integrate
spiritual insights. For instance, understanding the psychosomatic aspects of disease
– how mental and emotional states affect physical health – can provide students
with a more comprehensive perspective. Courses on holistic medicine, incorporating
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elements of Ayurveda and integrative health practices,
can further expand students’ horizons, encouraging
them to view the patient as a whole rather than as a
collection of symptoms.

Skills Development : The Bridge Between
Knowledge and Practice

The effectiveness of a doctor is not determined
solely by their knowledge but also by their ability to
apply it in diverse, often challenging situations. Skills
such as communication, teamwork, and leadership
are indispensable in modern healthcare settings,
where multidisciplinary collaboration is the norm.
However, these skills often receive inadequate
attention in traditional medical curricula.

Communication : Building Doctor-Patient
Relationships

Communication is the cornerstone of effective
medical practice. A doctor’s ability to explain complex
medical conditions in a way that patients can
understand, combined with genuine concern, forms
the basis of trust and adherence to treatment. Yet,
communication goes beyond words; it involves
empathy, active listening, and the ability to connect
with patients on an emotional level.

Medical education must prioritize the teaching of
communication skills through workshops, simulations,
and real-world interactions. For instance, role-playing
exercises where students take on the roles of both
doctor and patient can help them understand the
nuances of effective communication. Storytelling, a
technique rooted in Indian tradition, can also be
employed to teach students how to convey complex
ideas in an accessible and meaningful way.

Teamwork : The Backbone of Multidisciplinary
Care

Healthcare delivery today requires the seamless
collaboration of diverse professionals, including
doctors, nurses, technicians, and administrators.
Effective teamwork is critical for ensuring high-quality
care, yet it remains underemphasized in medical
education. Inter-professional education, where
students from different healthcare disciplines work
together on projects or in simulated environments,
can help foster teamwork skills.

Drawing inspiration from the Ramayana, where
the collective effort of Lord Hanuman and his team
exemplified the power of collaboration, medical
education should instill in students the value of
working harmoniously toward a common goal. This
approach not only improves patient outcomes but also
creates a more supportive and efficient healthcare
environment.

Leadership : Preparing Doctors to Lead and
Inspire

Leadership in medicine goes beyond
administrative roles. It involves making critical
decisions, resolving conflicts, and guiding teams in
high-stakes situations. Leadership training must be
integrated into medical curricula, focusing on ethical
decision-making, crisis management, and
collaborative leadership. Students can benefit from
exposure to real-world scenarios through internships,
residencies, and mentorship programs, where they
observe and emulate effective leadership.

Spirituality : The Missing Dimension in Medical
Education

Spirituality is often misunderstood as an abstract
or ancillary concept within the framework of scientific
education. However, it is integral to the development
of compassionate, well-rounded healthcare providers.
The World Health Organization’s (WHO) definition of
health, encompassing physical, mental, social, and
spiritual well-being, validates spirituality as a key
component of holistic healthcare. For medical
professionals, spirituality is not merely a personal
belief system but a source of resilience, ethical clarity,
and a profound sense of purpose that transcends the
routine demands of the profession.

In the high-stress world of healthcare, spirituality
serves as an anchor, enabling doctors to remain
empathetic and composed while navigating
challenging clinical environments. It inspires them to
see patients not just as cases or symptoms but as
individuals with physical, emotional, and spiritual
needs. By embracing spirituality, healthcare providers
can foster a deeper connection with their patients and
their vocation, ultimately contributing to a more
compassionate and effective healthcare system.

Learning from Indian Heritage : Spiritual
Archetypes and Lessons

India’s rich spiritual heritage offers profound
insights that are highly relevant to medical education.
The narrative of Shri Ram breaking Lord Shiva’s bow,
a symbol of overcoming internal barriers, serves as
an allegory for self-transformation. The bow
represents the ego, ignorance and attachments that
limit human potential. For medical students, this story
offers a metaphorical roadmap to transcend these
barriers, fostering qualities such as humility,
resilience, and a service-oriented mindset.

Shri Ram embodies the ideals of discipline, moral
fortitude, and compassion, qualities essential for any
healer. His triumph was not just physical strength but
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a demonstration of spiritual preparedness and
alignment with a higher purpose. By drawing from
such archetypes, students can learn to balance the
demands of their profession with the ethical and
spiritual responsibility of serving humanity. Similarly,
the steadfast devotion of Maa Sita and the unwavering
service of Lord Hanuman inspire qualities like
empathy, selflessness, and perseverance – pillars of
an ideal healthcare provider.

Medical education can integrate these spiritual
lessons through storytelling, discussions on epics,
and reflections on their ethical implications. Such
teachings not only enrich students’ understanding of
their cultural heritage but also provide timeless
wisdom that can guide their professional and personal
lives.

Practical Applications in Curriculum : Building
Spiritual Resilience

Integrating spirituality into the medical curriculum
is not a departure from science but a necessary
complement to it. Spiritual practices such as
mindfulness, meditation, yoga, and ethical reflections
provide practical tools to enhance emotional
regulation, focus, and resilience. These practices are
supported by evidence from psychology and
neuroscience, demonstrating their effectiveness in
reducing stress, improving cognitive function, and
fostering emotional intelligence.

Mindfulness Training :

Mindfulness, the practice of cultivating present-
moment awareness, is particularly relevant for
medical students and professionals. It enables them
to navigate high-stress situations with clarity and
composure. Studies have shown that mindfulness
reduces burnout and improves mental health among
healthcare workers. By incorporating mindfulness
training into the curriculum, medical schools can help
students develop a robust mental framework to handle
the emotional and physical demands of their
profession.

For instance, guided mindfulness sessions can
teach students how to focus on their breath,
acknowledge their thoughts without judgment, and
cultivate a sense of inner calm. This practice not only
enhances their ability to manage stress but also
improves their capacity for empathy and patient-
centered care.

Meditation and Yoga :
Meditation and yoga, rooted in Indian tradition,

offer profound benefits for healthcare providers.
Meditation fosters self-awareness and emotional

balance, while yoga integrates physical, mental, and
spiritual well-being. These practices align with the
holistic vision of health and provide doctors with the
tools to maintain their own well-being while caring for
others. Incorporating daily yoga sessions or short
meditation breaks into the medical curriculum can instill
habits that students carry into their professional lives.

Ethical Reflections :
Ethical dilemmas are an inevitable part of medical

practice. Sessions on ethical reflections, inspired by
spiritual principles, can encourage students to explore
the moral dimensions of their work. For example,
discussing concepts like dharma (righteous duty) and
seva (selfless service) can help students align their
actions with the higher purpose of healing and service.
These reflections foster accountability, empathy, and
a sense of interconnectedness with the community
they serve.

Stress Management and Emotional Intelligence :

The high rates of burnout and mental health
challenges among medical professionals highlight the
urgent need for effective stress management
strategies. Spiritual practices offer a scientifically
validated approach to building emotional intelligence,
which encompasses self-awareness, self-regulation,
and the ability to empathize with others. By cultivating
these qualities, students are better equipped to
manage their own emotional well-being and respond
to patients’ needs with compassion and
understanding.

The Transformative Potential of Spirituality :
Incorporating spirituality into medical education

transcends the transactional aspects of healthcare.
It transforms the doctor-patient relationship into a
sacred bond built on trust, empathy, and shared
humanity. By nurturing the spiritual dimension of their
lives, students are not only prepared to excel in their
profession but also to find meaning and fulfillment in
their work.

Spirituality encourages healthcare providers to
view their vocation as a calling rather than merely a
career. It aligns their daily actions with a larger
purpose, fostering a sense of gratitude and humility
that sustains them through the challenges of medical
practice. In this way, spirituality becomes not just a
missing dimension but an indispensable pillar of
medical education, shaping doctors who are both
skilled healers and compassionate human beings.

Balancing Ego with Selflessness :

Ego is a significant barrier to selfless service, as
highlighted in Indian spiritual traditions. Pride in
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knowledge, wealth, or social status can create a
disconnect between doctors and their patients.
Medical education must address this by encouraging
students to align their ambitions with the higher
purpose of serving humanity.

Service-learning programs, where students work
in underserved communities, can be transformative.
These experiences not only enhance clinical skills
but also teach students the value of humility and the
profound impact of their work on individuals and
communities.

Institutional and Regulatory Support : A
Collective Responsibility

The integration of science, skills, and spirituality
into medical education requires collective effort.
Regulatory bodies like the National Medical
Commission must lead the way by mandating
curricula that prioritize holistic development.
Institutions must allocate resources for faculty
training, innovative teaching methods, and
infrastructure that supports spiritual and ethical
education.

International collaborations can also play a role,
allowing Indian medical schools to adopt best
practices from institutions that excel in integrative
medicine. For instance, partnerships with universities
that incorporate mindfulness and patient-centered
care into their training programs can provide valuable
insights.

Evaluating Holistic Competence :

To ensure the success of this approach, medical
education must adopt robust evaluation metrics.
Assessments should go beyond academic
performance to include evaluations of communication,
empathy, leadership, and teamwork. Objective
Structured Clinical Examinations (OSCEs) can be
adapted to test these competencies through
scenarios that simulate real-world challenges.

Feedback mechanisms, where students receive
constructive input from peers, faculty, and patients,
can further enhance their development. By focusing
on both quantitative and qualitative metrics,
institutions can ensure that graduates are not only
competent but also compassionate and well-rounded.

Conclusion : Toward a New Paradigm in Medical
Education

The integration of science, skills, and spirituality
into medical education represents a transformative

shift that aligns with India’s cultural heritage and the
demands of modern healthcare. By fostering
academic excellence, nurturing essential skills, and
grounding students in spiritual wisdom, we can
prepare a new generation of doctors who embody
the principles of holistic healthcare.

These doctors will not only excel in diagnosing
and treating diseases but will also address the broader
dimensions of health, including mental, social, and
spiritual well-being. They will serve as compassionate
healers, bridging the gap between science and
humanity, and contributing to a healthcare system that
truly serves all segments of society.

India has the opportunity to lead the world in this
integrative approach, setting a new standard for
medical education that honors both tradition and
innovation. The journey toward this vision requires
commitment, collaboration, and courage—but the
rewards, for both doctors and the patients they serve,
are immeasurable.
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Original Article

Paediatric Elbow Injuries : Morphology and Outcomes

Satish Gopaldas Kripalani1, Hareshkumar Parmar2, Rajnikant Machhi3

Background : Elbow fractures in children are common and may have serious complications. The aim of our study
is to estimate the morphology and outcome of fractures around Elbow joint in paediatric age group of patients.

Materials and Methods : Patients in the age group of 3-12 years with unilateral fracture around the Elbow joint
were included in our study. Management protocol was decided after detailed history, examination and radiological
investigations depending upon the type of fracture, displacement of the fracture and classification whether to go for
conservative or operative intervention. The patients were followed up for a period of 12 months and the final outcome
of patient for Elbow injury was assessed on the basis of MAYO ELBOW SCORE.

Results : Majority of our patients presented with Supracondylar Humerus Fracture (77%) while Medial Condyle
Humerus Fractures were least common (3%). We did not have any patients of Olecranon Fracture or Epiphyseal
separation injuries. Majority of the patients (75%) were taken for operative intervention whereas rest were managed
conservatively. Overall it was observed that out of 52 patients with Elbow injuries excellent outcome was recorded in 46
patients. Good and fair outcomes were recorded in 3 patients each.

Conclusion : Excellent outcomes as per “MAYO ELBOW SCORE” were recorded in majority (88%) of patients and
poor outcomes were not recorded in any of the patients. Minimal complications were recorded in our study : Cubitus
varus deformity in 9% and restricted range of motion in 3% of patients.

[J Indian Med Assoc 2025; 123(1):  15-8]

Key words : Adolescent, Child, Elbow Injuries, Elbow Joint.

Editor's Comment :
Supracondylar humerus fracture is the commenest while
medial condyle humerus fracture is the least common
fracture around the elbow joint in paediatric age group.
Excellent outcome can be achieved in these fractures with
proper treatment protocol.

Fractures around Elbow joint are common in
paediatric population. Sometimes children having

Elbow injuries may have serious complications like
neurovascular injuries, cubitus varus deformity and
Volkmann’s contracture in supracondylar fracture,
while nonunion, valgus deformity and late ulnar nerve
palsy in lateral condyle fracture1.

Supracondylar Humerus Fractures account for 60%
of all Pediatric Elbow Fractures, classically occurring
as a result of fall on an outstretched hand2-4. Lateral
Condyle Humerus Fractures are the second most
common elbow fracture after the supracondylar
Humerus Fracture5. Radial Neck Fractures are
relatively rare in children, accounting for 1% of all
fractures in children6,7. Olecranon and distal humeral
epipyseal seperations are relatively uncommon injuries
around the Elbow joint. The aim of our study is to
estimate the morphology and outcome of fractures
around Elbow joint in paediatric age group of patients.

MATERIAL AND METHODS

This prospective observational cohort study of 52

patients with Elbow injuries was undertaken at the
Department of Orthopaedics of a state run
Government Tertiary Care Institute from November,
2021 to September, 2023 after getting approval from
Institutional Ethics Committee for Biomedical and
Health Research. All the cases were treated between
15-11-2021 & 30-09-2022. Patients in the age group
of 3-12 years with unilateral fracture around the Elbow
joint managed conservatively or with operative
intervention were included. The patients with
concomitant head injuries, pathological fractures or
polytrauma patients were excluded. The morphology
of fracture was assesed as per classification or type
of fractures. Management protocol was decided after
detailed history, examination and radiological
investigations depending upon the type of fracture,
displacement of the fracture and classification.
Majority of the undisplaced or minimally displaced
stable fractures of Supracondylar Humerus, Medial
Condyle Humerus were managed conservatively.
Radial Neck Fractures with <30 degrees of angulation
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were managed conservatively whereas fractures with
30-60 degrees of angulation were managed with
manipulative closed reduction mainly with Patterson
or Israeli maneuver followed by immobilization.
Patients with displaced fractures or Radial Neck
Fractures with >60 degrees angulation were taken
for operative intervention. Conservatively managed
fractures were kept immobilized in long arm cast or a
posterior splint for atleast 3 weeks followed by active
elbow range of motion exercises.

Patients with displaced Supracondylar Humerus
Fractures were treated with closed reduction and k-
wire fixation with mini-open ulnar nerve exploration
for introduction of medial k-wire. Patients with Lateral
Condyle Humerus Fractures underwent open
reduction and internal fixation with k-wire or 4 mm
cannulated screws. K- wires were removed after
atleast 4 weeks when signs of union were seen
radiologically which was followed by active Elbow
range of motion exercises.

The follow-up protocol was to be started from first
week post injury. Then second follow up was done
after 4 weeks and third follow up after 8 weeks. Then
patients were called for follow up at every three
months. Any progressive deformity, union status and
neurovascular abnormalities were looked for during
follow up period. The final outcome was assessed
following one year of injury using MAYO ELBOW
SCORE. As per MAYO ELBOW SCORE results were
graded as excellent with score
more than 90, good outcome with
score of 75-89, fair outcome with
score of 60-74 and poor outcome
with scores less than 60.

OBSERVATIONS AND RESULTS

This prospective observational
cohort study of 52 paediatric
patients with Elbow injuries was
carried out at Department of
Orthpaedics from November, 2021
to September, 2023. Our study has
patients with age of 3-12 years with
mean age of 7 years. Majority of
patients (48) had injury due to low
velocity trauma mainly due to fall
while playing whereas rest 4
patients had history of Road Traffic
Accident. All the patients presented
with closed fractures. Majority of
our patients presented with
supracondylar Humerus Fracture
(77%) while Medial Condyle

Humerus Fractures were least common (3%). We
did not have any patients of Olecranon Fracture or
Epiphyseal Separation injuries. 40 patients presented
with Supracondylar Humerus Fracture out of which
26 patients had Gartland Type 3, 11 patients had Type
2 whereas 3 patients had Type 1 fracture. There were
no patients with Flexion Type Supracondylar Humerus
Fracture. One patient with Type 3 Supracondylar
Humerus Fracture had Anterior Interosseous Nerve
Palsy which recovered after fixation within a duration
of 4 weeks. Other patient with same kind of Type 3
supracondylar humerus fracture had pink pulseless
hand which recovered after fixation with cross pinning.

Next common fracture in our study was Radial
Neck Fracture. Six patients presented with Radial
Neck Fractures out of which 5 patients with Judet
Type 2 and 1 with Judet Type 3. Out of 4 patients of
Lateral Condyle Humerus Fracture 3 had Weiss type
3 whereas 1 patient had Weiss Type 2. Two patients
with medial condyle humerus fracture were managed
conservatively with excellent outcome in both patients.
Majority of the patients (75%) were taken for operative
intervention whereas rest were managed
conservatively. Overall it was observed that out of 52
patients with Elbow injuries excellent outcome was
recorded in 46 patients. Good and fair outcomes were
recorded in 3 patients each (Tables 1-4).

 The most common complication observed in our
study was cubitus varus deformity following

Table 1 — Outcomes of Patients Treated for Fracture Supracondylar Humerus

Outcomes Gartland Type I Gartland Type II Gartland Type III

Conservative Operative Conservative Operative Conservative Operative

Excellent 03 00 02 06 00 24
Good 00 00 01 00 00 01
Fair 00 00 02 00 01 00
Poor 00 00 00 00 00 00
Total 03 00 05 06 01 25

Table 2 — Outcomes of Patients Treated for Fracture Lateral Condyle Humerus

Outcomes Weiss Type I Weiss Type II Weiss Type III

Conservative Operative Conservative Operative Conservative Operative

Excellent 00 00 00 01 00 02
Good 00 00 00 00 00 01
Fair 00 00 00 00 00 00
Poor 00 00 00 00 00 00
Total 00 00 00 01 00 03

Table 3 — Outcomes Of Patients Treated For Radial Neck Fractures

Outcomes Judet Type I Judet Type II Judet Type III

Conservative Operative Conservative Operative Conservative Operative

Excellent 00 00 02 03 00 01
Good 00 00 00 00 00 00
Fair 00 00 00 00 00 00
Poor 00 00 00 00 00 00
Total 00 00 02 03 00 01
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Supracondylar Humerus Fracture (5 patients). Other
complications like restricted range of motion was
observed in 2 patients with Supracondylar and Lateral
Condyle Humerus Fracture. One patient had non-
union following lateral condyle humerus fracture.

DISCUSSION

The fractures around Elbow in children should be
given  special attention by the treating surgeon as
such fractures can result into immediate
complications as well as late deformities. The present
study is comparable to the study done by Fahey in
Chicago, and a study in Hong8-11 and also can be
compare to the study done in East Africa by
Wamisho12. In our study it was found that Elbow
injuries were found with Male:Female ratio of 3:1. This
is comparable with the findings in other studies done
by Fahey in Chicago where M:F ratio was 2:1 and a
study in Hong (M:F = 2.7:1)8-11.

The most frequent type of fracture encountered
in our study was Supracondylar Humerus (77%)
followed by Radial Neck Fractures (12%) and Lateral
Condyle Humerus Fractures (8%). These findings are
comparable to the study done by Wamisho12 where
69% Supracondylar Humerus Fractures were
encountered.

Excellent outcomes were obtained in all Type 1
fractures which were managed conservatively.
Excellent outcomes were also obtained in the patients
who were operated for Type 3 fractures (92%) in our
study. The outcomes were variable in patients who
were managed conservatively for Type 2 fractures
but excellent outcomes were seen in all patients who
were operated for Type 2 fractures. In one of the
studies it was found that Type 2 fractures resulted in
both satisfactory (57.7%) and unsatisfactory
outcomes (42.3%), regardless of the treatment13. It
was found from our study that cubitus varus was one
of the most common complications which developed
after Supracondylar Humerus Fractures mainly
among the patients with Type 2 and Type 3 fractures
which were managed conservatively. On regular
follow up of the patients with Lateral Condyle Humerus
fractures it was found that the patients who underwent

Table 4 — Outcomes of Patients with Elbow Injuries

Outcome No of Patients Percentage

Excellent 46 88.46
Good 3 5.76
Fair 3 5.76
Poor 0 0
Total 52 100

Fig 1 — A/C/O Close Fracture Supracondylar Humerus Left with Anterior Interosseous Nerve Palsy (Gartland Type 3)
Operative Intervention : Cr + K-wire Fixation

17
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CLOSED reduction with internal
fixation went on to develop NON-
UNION suggesting that OPEN
reduction followed by internal fixation
should be preferred in such patients.
Excellent outcome was obtained in all
the patients of Radial Neck Fractures
either managed conservatively or taken
for operative intervention depending on
fracture type, angulation and
classification.

CONCLUSION

This study was done on 52
paediatric patients who presented with
Elbow injuries. Overall 75% of these
patients were taken for operative
intervention whereas 25% patients
were managed conservatively which
was decided as per fracture
morphology, displacement and
classification. Excellent outcomes as
per “MAYO ELBOW SCORE” were
recorded in majority (88%) of patients
and poor outcomes were not recorded
in any of the patients. Minimal
complications were recorded in our
study: Cubitus varus deformity in 9%
and restricted range of motion in 3%
of patients (Figs 1-8).
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Correlation of Serum Vitamin D with Serum Calcium Level in
Hypothyroid Patients

Rajamani Shanmugasundaram1, Pravin Selvam2, Neelima S3

Background : Vitamin D is necessary for the normal functioning of many organs, including the thyroid gland. It's
deficiency is considered a risk factor for the development of many thyroid disorders, including autoimmune thyroid
diseases and thyroid cancer. However, the interaction between Vitamin D and thyroid function is still not fully understood.

Aims and Objectives : The aim of the study was to evaluate the association between hypothyroidism and serum
Vitamin D3 levels in the Indian population and its association with ionized calcium.

Materials and Methods : A cross-sectional analytical study was carried out among 100 patients with sub-clinical
hypothyroidism or overt primary hypothyroidism who met the inclusion criteria from November, 2019 to November,
2020 in a tertiary care centre in Salem. Basic demographic details were obtained and the estimation of serum calcium,
Vitamin D and thyroid profile was done by an automated analyzer.

Results : In this study, two-thirds of the patients were female. The bulk of the patients (82%) had overt hypothyroidism.
Though, Vitamin D and TSH levels had a significant negative correlation (r = -0.333, P value = 0.001), there is a
positive relationship between Vitamin D levels and serum calcium (r = 0.047, P value = 0.644). Serum calcium levels
were negatively correlated with TSH levels but this finding was statistically not significant (r = -0.141, P value = 0.162).

Conclusion : This study indicates that patients with hypothyroidism suffer from low serum levels of Vitamin D,
which correlate with TSH. These findings may suggest a potential role for 25-OH Vitamin D in the development of
hypothyroidism. This study recommends that patients with hypothyroid disorders be regularly checked for levels of
Vitamin D and serum calcium.

[J Indian Med Assoc 2025; 123(1):  19-23]
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Editor's Comment :
Vitamin D is necessary for the normal functioning of many
organs, including the thyroid gland. Its deficiency is
considered a risk factor for the development of many thyroid
disorders.
This study indicates that patients with hypothyroidism suffer
from low serum levels of Vitamin D, which correlate with TSH.
These findings may suggest a potential role for 25-OH
Vitamin D in the development of hypothyroidism.

Hypothyroidism, the clinical condition of thyroid
hormone deficiency, is a common disorder in the

general population1. It is defined mainly by
biochemical criteria due to the wide diversity in clinical
presentation and the overall lack of a specific
symptom2. TSH levels above the reference range
suggest clinical or overt primary hypothyroidism. On
the other hand, free thyroxine levels below the
reference range suggest primary hyperthyroidism.
TSH levels above the reference range and free
thyroxine concentrations within the normal range
indicate mild or sub-clinical hypothyroidism, which is
frequently encountered as an early indication of
thyroid dysfunction3. It is a common condition in India,
with a prevalence of 1.9 percent in women by 2020
and the prevalence increases with age4. Thyroid
hormones are universal determinants of organ
function. Hence, there may be a multiplicity of
symptoms. Especially in the elderly, clinical
presentations may be atypical and go undiagnosed4.

Vitamin D plays a major role in physiological
processes that modulate mineral metabolism and
immune function with probable link to several chronic
and infectious conditions5. Vitamin D is a steroid
molecule, mainly produced in the skin, that regulates
the expression of a large number of genes6. Calcium
and phosphate levels are two minerals that Vitamin
D aids in controlling. Healthy bones, teeth and
muscles require these nutrients. Deformities of the
bones, such as rickets in children and bone pain in
adults due to Osteomalacia, can result from
insufficient Vitamin D in the body7.

Vitamin D deficiency is a global health problem8.
Over one billion people Worldwide are Vitamin D
deficient or insufficient9. Vitamin D deficiency prevails
in epidemic proportion all over the Indian subcontinent.
With a prevalence of 70%-90% in the general
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population in India10. This prevalence is remarkably
high. Several studies have shown that Vitamin D may
play a role in many biochemical mechanisms, in
addition to bone and calcium metabolism11. The role
of Vitamin D as an immune modulator has been
emphasized in recent years and low levels of the
hormone were observed in several autoimmune
diseases, including multiple sclerosis12, SLE13, Type
1 diabetes mellitus and rheumatoid arthritis. Most
effects of Vitamin D are mediated via the Vitamin D3
Receptor (VDR). The immune modulator properties
of Vitamin D are attributed to its effect on T and B
lymphocytes, all of which harbors VDRS. Low Vitamin
D may increase the degree of auto-immunity and
subsequently increase the prevalence of Auto-immune
Thyroid Diseases (AITDs)14. Thyroid diseases are
among the most common endocrine abnormalities.
The pathogenesis of AITDs, like other auto-immune
diseases, is multifactorial, combining genetic, immune,
environmental and hormonal influences such as
Vitamin D.

Few past studies have reported the impact of Vitamin
D deficiency on thyroid diseases. Currently, there is no
consensus regarding the optimal role of Vitamin D
deficiency in hypothyroid patients or its association with
hypothyroidism. In the present study, we explored the
probable interaction between Vitamin D status and
hypothyroidism and also tried to find any correlation
between serum calcium levels and hypothyroidism.

MATERIALS AND METHODS

Study Settings :
Salem District is one of the 38 districts of Tamil

Nadu State in Southern India. A hospital-based cross-
sectional analytical study was carried out among
patients diagnosed with sub-clinical hypothyroidism
and overt primary hypothyroidism in a tertiary care
centre in Salem. The Tertiary Care Centre is located
in the rural area of Salem and the hospital has 560
beds. The Department of General Medicine normally
provides 24-hour service to more than One Lakh
Outpatients per year, mainly to the people of Salem
and partly to the neighboring districts of Erode and
Namakkal.

Study Period and Study Population :
This study was conducted for a period of 1 year,

ie, from November, 2019 to November, 2020. All
patients 18 years of age and older, of both genders,
diagnosed with sub-clinical hypothyroidism and overt
primary hypothyroidism who fulfilled the inclusion
criteria were recruited for the study.

Ethical consideration : The approval for this
study was obtained through the ethical clearance of
the Institutional Ethics Committee on Human Subjects

(Approval No. VMKVMC&H/IEC/19/65). After
obtaining approval from the Institutional Ethics
Committee, the data was collected from the patient
who fulfilled the inclusion criteria and protocol for
enrolling in the study after receiving their signed
informed consent.

Selection of Study Participants :
Inclusion Criteria :
• Patients with sub-clinical hypothyroidism aged

over 18 years with a TSH level greater than 5.1 and
less than 10 mIU/ml

• Patients with overt primary hypothyroidism
aged over 18 years with a TSH level greater than 10
mIU/ml

Exclusion Criteria :
Patients on Vitamin D supplementation or calcium

supplements; patients with central hypothyroidism;
hepatic dysfunction; renal dysfunction and patients
on anti-epileptic medications

Sample Size Determination and Sampling Method :
In the cross-sectional study by Amer et al. in India

by 2019, the prevalence of Vitamin D deficiency in
sub-clinical and clinical hypothyroidism cases was
90%15. Considering this prevalence, the minimum
sample size of 96 was calculated using the formula
3.84*pq/d2, where prevalence (p) = 90, q (1-p) = 10,
and precision (d) = 6, with a 95% confidence interval.
All consecutive patients (100 in number) who fit the
inclusion criteria were enrolled in the study.

Data Collection Procedure :
A semi-structured questionnaire was used by the

principal investigator using a one-on-one interview
method to collect data. Each individual was given a
thorough clinical examination, a history was obtained,
and a clinical diagnosis was determined. After
overnight fasting, 3 ml of venous blood was withdrawn
from the patients in the plain vacutainer. Blood was
allowed to clot, and a centrifuge was used to separate
serum. Serum thus separated was stored at 4-8°C
until the analysis was done. Estimation of serum T3,
T4 and TSH was done by a fully automated analyzer,
Minividas and serum calcium was analyzed by the
Arsenezo method in a semi-automated analyzer.
Serum concentrations of Vitamin D3 in patients were
measured by the immuno-metric assay method
(competitive principle). The quantitative determination
of 25-OH Vitamin D was carried out by a direct,
competitive chemiluminescence immunoassay (direct
chemiluminescent reactions).

Operational Definition :
(1) Vitamin D deficiency :
In our study, Vitamin D deficiency was defined, in

accordance with the manufacturer, as serum levels
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of Vitamin D3 less than 20 ng/mL in adults. Vitamin D
insufficiency was defined as serum levels of Vitamin
D3 between 20 and 29 ng/mL in adults. Vitamin D
sufficiency was defined as serum levels of Vitamin
D3 greater than 30 ng/mL in adults16.

(2) Hypothyroidism :
Hypothyroidism cases were classified into two

subgroups according to their thyroid function status
measured by the ELIZA technique17.

Sub-clinical hypothyroidism describes a situation
in which no overt clinical feature of hypothyroidism is
present, with serum levels of T4 and T3 still in the
normal range but with higher levels of TSH.

Clinical hypothyroidism describes the condition
in which an overt clinical feature of hypothyroidism is
present, with lower levels of T4 and T3 and higher
levels of TSH.

Thyroid Stimulating Hormone (TSH)
Normal : 0.5-5.0 mIU/l
Sub-clinical Hypothyroidism : 5.1 to <10 mIU/l
Overt Hypothyroidism : >10 mIU/l
Triiodothyronine (T3) – Normal level: 1.2 – 4.4

pg/ml
Thyroxine (T4) – Normal Level: 0.8-2.0 ng/dl
(3) Serum Calcium :
Calcium sufficiency was defined as serum levels

of calcium between 8.6 mg/dl and 10.3 mg/dl in adults.

Data Processing and Analysis :
Data analysis was performed using IBM-SPSS

version 21.0 (IBM-SPSS Science Inc, Chicago, IL).
Descriptive statistics like mean and Standard
Deviation were used for continuous variables like age,
TSH, T3, T4, etc, while frequency and percentage
were used for gender variables. An independent
sample T-test was used for comparing two means
and Pearson’s correlation was done to see the
correlation between two continuous variables. A P
value of 0.05 was considered significant.

RESULTS

Almost half (45%) of the patients were 36-45 years
of age and more than one-third were 26-35 years of
age. 67% of the patients were female and 33% were
male. Most (82%) of the patients had overt
hypothyroidism. Almost 73% of patients were deficient
in Vitamin D and 27% of patients had an insufficient
amount of Vitamin D. Table 1 describes the basic
characteristics of the study population.

Table 2 describes the gender-based clinical
characteristics and their association as expressed by
the independent T test. No statistical difference (P
<0.05) was seen in all variables, except for the age
variable, where a difference in the mean age of Males
is 37.18±7.23 and Females is 33.44 ±7.56 (P value =

0.02). The mean concentration of Vitamin D is higher
in Females compared to Males, but this difference
was statistically not significant (P value = 0.42). The
mean concentration of serum calcium is almost equal
between Females and Males. Thus, this difference
was statistically not significant (P value = 0.92).

Table 3 describes the association of thyroid status
with vitamin D and serum calcium by an independent
T test. The mean concentration of Vitamin D is higher
in sub-clinical hypothyroidism (20.66 ± 4.68) in
comparison to overt hypothyroidism with a mean of
16.67 ± 4.60 and this difference was statistically
significant (P value = 0.001). Conversely, the mean
concentration of calcium is higher in sub-clinical
hypothyroidism (9.21 ± 0.62) in comparison to overt
hypothyroidism with a mean of 9.01 ± 0.62 and this
difference was not statistically significant (P value =
0.235).

Table 4 describes the correlation between Vitamin
D, serum calcium and thyroid hormone levels. Thyroid
Stimulating Hormone (TSH) levels correlate
negatively with Vitamin D levels (r = -0.333, P value =
0.001). Vitamin D concentrations increase along with
calcium levels in the blood. There is a positive
correlation between Vitamin D levels and serum
calcium, but there is no statistical significance (r =
0.047, P value = 0.644). T3 and T4 levels had no
statistically significant change (P values = 0.644,
0.466, and 0.650, respectively). TSH levels were

Table 1 — Basic Characteristics of the Study Population

Patients Characteristics Frequency Percentage
(N = 100)

Age group <25 13 13.0%
26-35 36 36.0%
36-45 45 45.0%
>45 6 6.0%

Gender Male 33 33.0%
Female 67 67.0%

Hypothyroidism Sub-clinical 18 18.0%
Overt 82 82.0%

Vitamin D Insufficient 27 27.0%
Deficient 73 73.0%

Table 2 — Gender-based Clinical Characteristics

Parameters Male, N=33 Female, N=67  P value

Age (in Years) 37.18±7.23 33.44 ±7.56 0.02*
Serum 25 (OH)
   Vitamin D (ng/ml) 16.83±5.03 17.66±4.76 0.42
Serum Calcium (mg/dl) 9.04±0.70 9.05±0.59 0.92

Table 3 — Association of Thyroid Status with Vitamin D and
Serum Calcium

Thyroid Status Sub-Clinical Overt P value
Hypothyroidism Hypothyroidism

(N=18) (N=82)

Vitamin D (ng/ml) 20.66±4.68 16.67±4.60 0.001*
Serum Calcium (mg/dl) 9.21±0.62 9.01±0.62 0.235
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negatively linked with serum calcium levels, but this
finding was not statistically insignificant (r = -0.141, P
value = 0.162).

DISCUSSION

Various previous studies have documented a
relationship between the occurrence of
hypothyroidism and serum concentrations of Vitamin
D8,18-20. A literature review has reported that Vitamin
D deficiency plays a critical role in thyroid disease
development, including thyroid cancer21,22.

We observed in this study that more than two-
thirds (67%) of the patients were Female. In addition,
almost half of them fall under the age group of 36 to
45. These findings suggest that hypothyroidism is
more common among Females than Males. Similar
findings were also observed in India by Sinha R, et al
in 2019. They found that 67.1% of the patients were
female and more than half of the patients fell under
the 40-59 age group23. A study in India by
Unnikrishnan, et al in 2013 also found a greater
number of female patients with hypothyroidism24.
Similar observations were also noted in a study by
Mackawy, et al which had a greater number of female
subjects with hypothyroidism8.

In this study, patients with clinical or overt
hypothyroidism had significantly lower serum levels
of Vitamin D than those with sub-clinical
hypothyroidism (P value 0.001). It may be associated
with insufficient intestinal absorption of Vitamin D or
the body’s inability to activate Vitamin D correctly.
Parallel to our findings in India, Amer AH, et al noticed
in 2019 that patients with overt hypothyroidism had
lower levels of Vitamin D than those with sub-clinical
hypothyroidism (P value 0.001)15. Furthermore, a
study in India by Lohokare R, et al (2016) discovered
that hypothyroid individuals had significantly lower
serum levels of Vitamin D 25 (OH) than euthyroid
patients (P value 0.001)25. Kim reported in the Korean
population by 2016 that Vitamin D deficiency is more
prevalent in auto-immune Hashimoto’s thyroiditis
presenting with overt hypothyroidism than sub-clinical
hypothyroid variants26. In the present study, Thyroid-
stimulating Hormone (TSH) levels correlate negatively
with Vitamin D levels. Similar studies have shown that

a reciprocal relationship exists between serum
TSH and Vitamin D levels in hypothyroid
subjects26,27.

According to a study done by Talaei A, et al in
Iran by 2018 where 12 weeks supplement of
50,000 IU Vitamin D was given to one group and
one group received placebo, the supplemented
group had significant decrease in the TSH levels.
They also found the prevalence of Vitamin D
deficiency to be high in hypothyroid patients. They,

thus, suggested a significant relationship between
Vitamin-D deficiency and hypothyroidism28.

We observed a lower level of serum calcium in
patients suffering from overt hypothyroidism (9.01 ±
0.62) when compared with sub-clinical hypothyroidism
(9.21±0.62), but it was not statistically insignificant
(P value = 0.235). In contrast to our findings, a study
by Mackawy, et al in Saudi Arabia discovered that
serum calcium levels recorded a significant decrease
in hypothyroid patients when compared to controls8.
In India, a study by Sinha R, et al in 2019 observed
that hypothyroid people had significantly lower blood
calcium levels than the control group23. Disturbance
in calcium homeostasis is frequently observed with
dysfunction in the thyroid gland29. Thyroxine, which
normally controls blood calcium levels through cellular
calcium release, is reduced in hypothyroidism. As a
result, there is less thyroxine in the circulation, which
leads to less thyroxin entrance into cells and hence
less extracellular calcium release30.

These findings point towards the role of Vitamin
D as a potential modifiable risk factor for
hypothyroidism. The effect of Vitamin D is mediated
through its binding to the Vitamin D Receptor (VDR)
and activation of VDR-responsive genes. VDR is
found in several cell types, including the thyroid
gland29. So, probably, Vitamin D plays a role in
maintaining an euthyroid state by interacting with its
receptor in the thyroid gland. Similar findings were
reported in other studies as well8,25.

This study indicates that patients with
hypothyroidism suffer from low serum levels of Vitamin
D and calcium and these levels are associated with
the degree and severity of hypothyroidism. Screening
of newly diagnosed hypothyroid patients for 25-OH
Vitamin D and serum calcium levels and
supplementation of Vitamin D at an early stage of
diagnosis are strongly recommended.

Limitations :
Our study population of 100 samples is

comparatively small and the study can be extended
to a larger population. The levels of phosphorous,
parathyroid hormone and thyroid antibodies were not
investigated. No genetic workup was done. The

Table 4 — Correlation Co-efficients of Vitamin D and Calcium with
Thyroid Function Tests

Variables Vitamin D Serum TSH T3 T4
Calcium

Vitamin D :
Pearson Correlation 1 0.047* -0.333 0.074 0.046*
P value - 0.644 0.001* 0.466 0.650

Serum Calcium :
Pearson Correlation 0.047 1 -0.141 0.101 0.003*
P value 0.644 - 0.162 0.318 0.977
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current study was conducted as a hospital-based
study due to a lack of resources. As this was a cross-
sectional study, the association was found to lack a
temporal association between hypothyroidism and the
level of Vitamin D. Due to resource constraints, certain
important variables related to Vitamin D, such as
indoor versus outdoor physical activity, seasonal
changes and geographical coordinates, could not be
ascertained, which could have led to some biases. In
addition, it was not possible to identify whether or not
Vitamin D levels were affected by pathological
disorders such as non-alcoholic fatty liver disease.

CONCLUSION

In this study, clinical or overt hypothyroidism was
associated with considerably lower serum Vitamin D
levels than sub-clinical hypothyroidism. This study
indicates that patients with hypothyroidism suffer from
low serum levels of Vitamin D, which correlate with
TSH. These findings may suggest a potential role for
25-OH Vitamin D in the development of
hypothyroidism. This study recommends that patients
with hypothyroid disorders be regularly checked for
levels of Vitamin D and serum calcium. There may
be a rationale for the recommendation of Vitamin D
and calcium supplementation for hypothyroid patients.
Ongoing and future long-term randomized control
trials are required to determine the role of Vitamin D
in the pathogenesis of hypothyroidism.
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Original Article

A Study of Disease Outcome following Tyrosine Kinase Inhibitor
Therapy in Patients with Chronic Myeloid Leukemia, from a Tertiary
Care Center of North Bengal

Debasis Chakrabarti1, Arka Mukhopadhyay2, Pasang Lahmu Sherpa3, Dipanjan Bandyopadhyay4

Background and Objectives : Chronic Myeloid Leukemia (CML) remains one of the very few malignancies with
excellent prognosis following the advent of Tyrosine Kinase Inhibitors (TKIs). Apart from Imatinib, there are several
novel TKIs which can be used as first line therapy with even better clinical outcomes like faster clinical response, less
evidences of recurrence and lesser adverse effects like cytopenia.

Materials and Methods : A hospital based observational, descriptive and prospective study was designed to follow
up patients being diagnosed with CML in chronic phase and were started on TKIs, Imatinib or Nilotinib and they were
followed up with records of baseline blood counts, bone marrow examination, BCR-ABL studies and their blood counts
were recorded over 3rd and 6th months of therapy.

Results : Most of the patients had an excellent clinical response by 3rd month. Still, 14.89% (n=7) patients had
leukocyte count >12000/mm3 whereas 4.25% (n=2) patients had leukocytopenia with counts <4000/mm3. Hemoglobin
trend was steadily increasing whereas platelet count remained within normal limits. For those patients treated with
Nilotinib had comparatively better cytological response by 3rd and 6th months compared to Imatinib, with a slightly
higher increase in hemoglobin level and lesser evidence of cytopenia over the course of 6 months.

Interpretation : TKIs have resulted excellent cytological response although issues like cytopenia remains an
important concern.

Conclusion : TKIs remain the cornerstone while treating CML patients. Among the TKIs, Nilotinib can garner faster
cytological response while have lesser chance of having cytopenia compared to Imatinib.

[J Indian Med Assoc 2025; 123(1):  24-8]

Key words : Chronic Myeloid Leukemia, TKI in CML, Cytopenia, Imatinib versus Nilotinib,
Tyrosine Kinase Inhibitors.

Editor's Comment :
CML can be present at a very young age, even in the second
decade.
TKI therapy reduces the blood count dramatically, but they
are prone to cause cytopenia which remains a major concern.
Nilotinib, compared to Imatinib, has a faster response, yet
less propensity to cause cytopenia, whereas Imatinib
remains better tolerated, at least as a first line therapy.

Chronic Myeloid Leukemia (CML), one of the most
common type of hematological malignancies1, is

also among the best treatable malignancies2. Since
the advent of Tyrosine Kinase Inhibitors (TKI),
treatment of CML has been revolutionized with
excellent prognosis altogether increasing the life
expectancy similar to that of general population3,4.
Imatinib has been used as a first line TKI for treating
CML for almost 2 decades. In recent years, Nilotinib
is also being considered as a first line therapy4.
Although several studies compared Imatinib to
Nilotinib for treatment efficacy and adverse effects
from around the world in recent days, there are very
few Indian literature for the comparison5-7. We aim at
analyzing the baseline blood parameters to that of

3rd month and 6th month changes through this
prospective study.

AIMS AND OBJECTIVES

(1) To observe the baseline hematological
parameters in patients of CML

(2) To document the disease outcomes over 3 and
6 months following treatment with TKIs

(3) To compare the blood count changes over 3rd
and 6th month between Imatinib and Nilotinib

MATERIALS AND METHODS

This is an observational, prospective and a
descriptive hospital-based study. Place of study were
Medicine Outpatient Departments (OPD) and
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Inpatient Departments (IPD) of North Bengal Medical
College and Hospital situated in the Darjeeling district
in the state of West Bengal. Study population includes
all the patients attending medicine OPD and IPD with
the diagnosis of CML. The duration of this study was
January, 2018 to December, 2019, a total of 2 years.
Ethical committee approval has been taken before
starting the study. Patients were chosen in to the study
based on the inclusion and exclusion criteria,
described as follows:

Inclusion Criteria :
All the newly diagnosed patients with CML.

Exclusion Criteria :

(1) Morbidly il l patients not eligible for
chemotherapy and follow up.

(2) Patients not giving consent to this study.
History of the chosen patients were taken relevant

to the illness. Data collected from the history were
demographic data like age, sex, address, presenting
complaints. Clinical examinations were done for signs
like pallor, jaundice, pedal edema, ascites,
hepatosplenomegaly, any sign of hemorrhage.
Complete blood count recorded at baseline, then
repeated at 3rd and 6th month of follow up. CML was
confirmed by BCR-ABL (FISH) study. A case record
form was used to keep all these data charted.

Statistical Analysis :
All the data were collected and tabulated in a master

chart, followed by assortment with standard statistical
tools. Standard statistical analyses made using
dedicated computer software SPSS, version 27.

RESULT AND ANALYSIS

We recorded total of 47 patients’ data during the
study.

Baseline counts: Hemoglobin level at presentation
mostly was below 10 g/dL with (81.25%) with a mean
of 8.738 g/dL. Three patients had hemoglobin level
below 6 g/dL at presentation.

All the patients presented with a high leucocyte
count as the mean value was 268.43 thousand/dL.
72.92% (n=35) of the patients having a count ranging
from 1.5-3.5 x 103 /dL.

Neutrophil with band form count was distributed
maximally within 40-50% of total cells in 77.78% of
male patients and 61.9% of female patients in this
study with a cumulative total 70.83% patients (n=34).
All the patients were found to have lymphocyte count
under 10% among which a maximum of 19 patients
(39.58%) were having lymphocyte count of 3%.

Platelet count was distributed ranging from 165 to

800 thousand/dL with a high mean count of 425.44
thousand/dL. Most of the patients have platelet count
between 300-600 thousand per dL in 34 patients
(70.83%).

Blood Counts after 3 Months of TKI Therapy :
Hemoglobin at 3rd month was placed mostly within

the range of 8-12 g/dL with a total 76.6% patients
(n=36) and mean hemoglobin increased to 10.513 g/
dL overall.

Leucocyte count after 3 months of TKI treatment
ranged 6000-10000/dL for 53.19% of patients (n=25),
although 14.89% patients (n=7) had a leucocyte count
>12000/dL whereas 4.25% patients (n=2) had a
leucocyte count <4000/dL.

Platelet count at 3rd month was mostly distributed
across the range of 200-400 thousand/dL of patients
whereas 17.02% patients (n=8) had platelet count
below 150 thousand/dL.

Blood Counts after 6 Months of TKI Therapy :

Hemoglobin level at 6th month was placed mostly
within the range of 12-14 g/dL with 72.34% of patients
(n=34) and the mean value was 11.294 g/dL.

Total WBC count was found to be ranged between
4000-6000 cells/dL in maximum of 31 patients
(65.95%). However, 4 patients (8.51%) had total WBC
count below 4000 cells/dL among which 2 had a count
<2000 cells/dL.

Platelet count was found with a range of 250-300
thousand/dL in 14 patients (29.78%). However, 11
patients (23.4%) were found to have platelet count
below 150 thousand/dL at 6th month.

Comparison among Mean Counts over Baseline,
3rd and 6th Months:

Mean hemoglobin had an increasing trend from
a baseline mean of 8.738 g/dL to 10.513 d/dL at
3rd month, followed by 11.294 d/dL in the 6th month
(Fig 1).

Fig 1 — Mean Hemoglobin in g/dL Trend
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While extrapolating leucocyte count over 6
months of TKI therapy, average WBC count was
found to be 268.678 thousand cells/dL in the
baseline, which reduced to 9.2 thousand cells/dL in
3rd month, followed by 5.315 thousand cells/dL in
6th month (Fig 2).

Mean platelet count at the time of diagnosis
recorded at 427.170 thousand/dL, which was down
to 256.936 thousand/dL after 3 months of TKI, a slight
reduction further after 6 months at 227.489 thousand/
dL (Fig 3).

Additionally, in comparative analysis of differential
counts between 3rd and 6th month, it was found that
neutrophil count was reduced from 64% at 3rd month
to 58% in 6th month, whereas lymphocyte count was
increased from 30% at 3rd month to 35% in 6th month.
Eosinophil count increased from 3% at 3rd month to
5% in 6th month. And monocyte count was reduced
from 3% at 3rd month to 2% at 6th month. Mean
basophil count remained at 0% in both 3rd and 6th

month data (Table 1).

Comparison between Imatinib versus Nilotinib :
On the basis of Blood Counts over baseline, after

3 months and after 6 months (Table 2).

DISCUSSION

This study was conducted to observe the
hematological parameters in CML patients at baseline
and at 3 and 6 months of receiving standard care as
per international protocols at a Tertiary Care Hospital
in Sub-Himalayan West Bengal, India. 41.67% of
patients presented with a hemoglobin <8 g/dL and
the mean hemoglobin at presentation remained 8.74
g/dL. Mean leucocyte count at presentation remained
at 268.678 thousand/dL. In the differential leucocyte
count most dominant type was neutrophil with band
form with mean count of 42.73%. Basophil count
requires particular mention as it ranged from
2% to 25% where the mean count was
9.42% which establishes the trend of higher
basophil count in CML patients8. Platelet
count was mostly on the higher side with
mean being 425.44 thousand/dL.

After 3 months of TKI therapy, mean hemoglobin
was raised to 10.513 g/dL. Total leukocyte count was
reduced to a mean count of 9200/dL with only 14.89%
patients having a count more than 11000/dL. None of
the patients had blast cell in the peripheral smear.
Mean platelet count was reduced to 256.94 thousand/
dL with only 17.02% patients having a count <150
thousand/dL. As we already know, TKI therapy does
reduce cell count, but predisposes the patient to a
cytopenia as early as 3 months, as for our study, it
manifested as thrombocytopenia.

By 6 months of treatment, hemoglobin further
increased to a mean of 11.294 g/dL. But what drew

Table 1 — Comparison of differential counts at 3rd and 6th month (n=47)

Neutrophil Lymphocyte Eosinophil Monocyte Basophil Total

3rd month 64 30 3 3 0 100
6th month 58 35 5 2 0 100

Table 2 — Imatinib versus Nilotinib on the basis of Blood Cell Counts

Parameters Overall (n=47) Imatinib treated (n=37) Nilotinib treated (n=10)

Baseline Baseline 3 months 6 months Baseline 3 months 6 months

Hemoglobin 8.74 g/dL 8.62 g/dL 10.49 g/dL 11.08 g/dL 9.17 g/dL 10.6 g/dL 12.07 g/dL
Total Leukocyte Count 268.68 266.24 9429.73 /dL 5181.08 /dL 277.67 /dL 8350 /dL 5810 /dL

thousand/dL thousand/dL
TLC <4000 - - 10.81% (n=4) 10.81% (n=4) - 0% 0%
Total Platelet Count 427.17 431.92 252.89 209.41 409.60 271.9 294.4

thousand/dL thousand/dL thousand/dL thousand/dL thousand/dL thousand/dL thousand/dL
Platelet <150 thousand/dL - - 18.92% (n=7) 24.32% (n=9) - 10% (n=1) 20% (n=2)

Fig 2 — Mean Leucocyte Count in thousand/dL Trend

Fig 3 — Mean Platelet Count in thousand/dL Trend
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our attention was 2 patients with hemoglobin of 7.8
g/dL. Mean total leukocyte count further dropped to
5314.89/dL. Again, 8.51% patients had a count of
<4000/dL. Similarly, mean platelet count dropped to
227.49 thousand/dL, and more importantly 23.4%
patients experienced a platelet count below 150
thousand/dL. Although our patients did not have any
hemorrhagic complication during the study,
thrombocytopenia is quite usual and hemorrhagic
manifestations have been recorded in the literature8.

We treated our patients Imatinib (n=37) and Nilotinib
(n=10) (as feasible as per hospital supply). It has been
proven in literature that Nilotinib was more effective to
bring the total leukocyte count to a normal range10.
Mean leukocyte count at 3 months was 8350 /dL for
Nilotinib compared to 9429.73 /dL for Imatinib. But
when we compared leukocyte count on baseline, 3rd

month and 6th month in between Imatinib and Nilotinib
treated patients, this reduction in leukocyte count was
statistically insignificant. What drew our attention was
the fact of Imatinib having more propensity to cause
cytopenia both for leukocyte and platelets. Even
though mean leukocyte count was lower in Nilotinib
treated patients, still there were 10.81% Imatinib
treated patients who had leukocyte count less than
4000/dL compared to none for Nilotinib. Even after 6
months of TKI therapy, there were no patient with
leukopenia in Nilotinib treated patients. Platelet count
reduction was higher for Imatinib, and there were
18.92% patients with platelet count <150 thousand/
dL for Imatinib compared to 10% for Nilotinib at 3
months of TKI therapy and 24.32% for Imatinib
compared to 20% for Nilotinib at the end of 6 months
of TKI therapy which was reflected as a statistically
significant data while comparing platelet counts on
6th month (paired 't' test, one sided p=0.009) as
reduction in platelet count was higher in Imatinib
treated patients. When we look for hemoglobin trends,
it was increasing over 6 months. Again, for Nilotinib
mean hemoglobin was higher at 10.6g/dL at 3 months,
12.07 g/dL at 6 months compared to 10.49 g/dL at 3
months and 11.08 g/dL at 6 months for Imatinib.
Change in hemoglobin trend did not yield any
statistical significance.

Although there are published literature comparing
between Imatinib and Nilotinib elsewhere in the World,
to best of our knowledge, there is no such study in
Indian context and we believe our study is a first of its
kind in this country for comparing these two TKIs10,11.

CONCLUSION

With significant progress made over last 2
decades, CML remains arguably the blood cancer with

best prognosis. TKIs have revolutionized the CML
treatment and it was quite evident. Most dramatic was
the reduction of leukocyte count mostly to normal
counts within 3 months. Hemoglobin level consistently
increased and reached a normal population level by
6 months. What drew our attention was the cytopenia
both for leukocytes and platelets. None of the patients
had any cytopenia related complications.

The most interesting finding was found while
comparing Imatinib to Nilotinib as first line therapy.
Nilotinib treated patients reached a normal leukocyte
count faster than Imatinib and they had higher
increase in hemoglobin level as well. On the contrary,
none of the Nilotinib treated patients had leukopenia
even after 6 months of treatment compared to Imatinib
where one tenth of the patients had leukopenia.
Reduction in the platelet count was roughly similar
both for Nilotinib and Imatinib but higher proportion
of Imatinib treated patients reported a
thrombocytopenia. There is a tendency of having
cytopenia with TKI therapy and it remains the major
concern globally flagging up to stop the treatment. A
longer follow up and blood count monitoring is
warranted to further address the issue in a wider
prospect.

Despite having better clinical response, during the
course of treatment we found that Nilotinib was less
tolerated for about one fifth of the patients, mostly as
restlessness, headache, palpitation, anxiety which are
similar to the already reported publications11. Imatinib
was way better tolerated with not a single adverse
effect complained by the patients. Lack of adequate
literatures, along with being more expensive hold back
Nilotinib for wider uses as a first line therapy for CML.

There are very few studies Worldwide comparing
Imatinib and Nilotinib as first line treatment modality.
We hope this study highlighted key factors and would
pioneer further larger and multi-centric studies as we
progress to superior treatment options in the future.

Limitations :
(1) Smaller study population may have resulted

hospital bias.
(2) This hospital serves a smaller geographic area

which may not represent the overall epidemiology.
(3) This was a single centre study. Multicentre

study should delineate the parameters better.
(4) Shorter follow up of only 6 months leaves us

hankering after a way longer follow up, at least for
years.

(5) Molecular analysis was not performed either
at baseline or follow up.
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(6) Mutational analysis was not performed before
selection of TKI.

(7) Higher treatment expenses and limited hospital
supplies

Conflict of Interest : None.
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Faculty Development Programme (FDP) is a
focused term that covers a range of activities

designed to improve student learning and to help
faculty improve their competence as teachers (Eble
& McKeachie, 1985)1.

FDPs are an important aspect of medical education
and in the efficient delivery of medical curriculum,
however, it has been subjected to major changes
recently in the context of the new Competency-based
Medical Education (CBME) curriculum. There is a large
gap between the demand for medical education training
and the supply of resources especially trained faculties
in South East Asia regions, the regulatory medical
councils thus recommend FDP to enhance the quality
of medical education2.

India has adopted outcome-based medical
education and has rolled out CBME from the year
2019 with a goal of Indian Medical Graduates (IMG)
as the output3.

FDP for medical teachers started long back as
the National Teacher’s Training Centre (NTTC),
however, the 1997 regulations and further 2009
GMER guidelines made medical education Units/
Departments in Colleges and Medical Education
Training for each faculty a mandate. This in turn
necessitated the establishment of various regional,
nodal centres along with Advanced Courses in
Medical Education (ACME), Fellowship in Foundation
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Impact of Revised Basic Course Workshop on Medical Educators : An
Expedition of NMC Mandate to Formal Praxis !!!

Jarina Begum1, Syed Irfan Ali2, D Lakshmi Lalitha3

Background : Kirkpatrick’s model is one of the suitable methods for assessing educational programs at different
levels. The present study is planned to evaluate the impact of the Revised Basic Course Workshop (rBCW) on medical
educators.

Aims and Objectives : (1) To evaluate the effects of rBCW on response, knowledge, and self-perceived behavior
of faculties as per Kirkpatrick’s program evaluation model. (2) To identify the perceived challenges and suggest solutions
to bridge the gap.

Materials and Methods : An educational intervention was carried out among 28 faculties through the Faculty
Development Program followed by a structured follow-up questionnaire. The data was analyzed in terms of percentage,
proportions, paired t-test and thematic analysis.

Result : The majority (71.4%) were male with a mean age of 36.21 years. All faculties were satisfied, 86.4% either
agreed or strongly agreed with quality. Thematic analysis of reflections by participants highlighted a few important
aspects of medical education system in terms of themes & subthemes. The increase in knowledge was evaluated by
pre and post-test, which was found to be statistically significant (P<0.05). The behavior change was perceived positively
by the participants. A few challenges were encountered like pandemic effects, lack of motivation & co-ordination,
mismatched resources for which the suggested solutions were refresher training, more aligned resources, etc.

Conclusion : All the faculties were satisfied with an increased knowledge & positive change in behavior after
rBCW. Yet, it was perceived as inadequate in terms of various challenges during implementation which necessitated
the need for the implementation of suggested solutions.

[J Indian Med Assoc 2025; 123(1):  29-33]

Key words : Revised Basic Course Workshop, Kirkpatrick's Programme evaluation,
Faculty Development Programme, Feedback, Competency-based Medical Education,
National Medical Commission, Indian Medical Graduate.

Editor's Comment :
rBCW is mandatory as per NMC.  Although it is evaluated, it
does not go beyond level 2 of Kirkpatrick's Programme
evaluation model. For successful implementation and
effective outcome, we need to go beyond level 2 in terms of
self, peer assessment, and an independent system to
observe the behavior change in the long run through an
observational checklist to bring the intended outcome and
create the impact through rBCW in the medical education
system.
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for Advancement of International Medical Education
and Research (FAIMER) courses. Although the
CBME curriculum has provided all the competencies,
there was a need to prepare the faculties for the
sudden change in the medical education system4,5.

The basic level faculty training was named Basic
Medical Education Technology Workshop (BMET)
which had a three-day intensive training format. Later
this was renamed as a revised Basic Medical Education
Technology Workshop (rBMET) with a revised
curriculum aligned to CBME. In 2014, MCI introduced
an ACME course delivered through regional and nodal
centers. Later from 2019 onwards Curriculum
Implementation Support Program Workshops
(CISPWs) were rolled out to orient the faculties to the
changes in the curriculum. Recently in 2023, the rBMET
became BCME, with various reforms. Faculty
Development Program planning and implementation
is crucial and critical at the same time. A systematic
approach can help, however, a longitudinal program,
instead of a cross-sectional bolus will be more
impactful.  Direct observation of teaching and giving
feedback will help in the true acquisition of teaching
competencies and the faculty can appreciate their
progress from novice level to expert level in
implementing different components of CBME6-8.

Kirkpatrick’s model is one of the suitable methods
for assessing educational programs such as a Faculty
Development Program at four levels- response,
learning, change in behavior & impact of training. It
provides one technique for appraisal of the evidence
for any reported training program and could be used
to evaluate whether a training program is likely to meet
the needs and requirements of both the organization
implementing the training and the staff who will
participate9.

 The present study is planned to evaluate the
impact of FDP ie, Revised Basic Course Workshop
on Medical educators.

AIMS AND OBJECTIVES

(1) To evaluate the effects of rBCW on response,
knowledge, and self-perceived behavior of faculties
as per Kirkpatrick’s program evaluation model.

(2) To identify the perceived challenges and
suggest solutions to bridge the gap.

MATERIALS AND METHODS

An educational Intervention was carried out in a
Tertiary Health Care Institution for a 6-month duration,
among a total of 28 participants who were faculties
of various Departments enrolled in rBCW and gave
their consent. The study duration was 6 months.

Ethical approval was taken from the Institutional
Ethical Committee (20/IEC/GEMS&H/2021). The data
was collected through a pre-designed, pre-validated
questionnaire which included a pre-post-test, and a
feedback survey, along with the reflections by
participants’ postworkshop. A follow-up questionnaire
was circulated online after 6 months of the workshop
to analyze the self-perceived change of behavior &
to identify the challenges along with solutions to
address them. The follow-up questionnaire consisted
of demographic details, practice of concepts learned
during rBCW with evidence in the last 6 months,
change in teaching/learning style & open-ended
questions for challenges and possible solutions.

The pre & post test, feedback & follow-up
questionnaire were prepared and validated by Medical
Education Experts. After getting ethical approval, the
faculties were approached for rBCW enrolment. Out
of 30, only 28 showed up and attended both the
sessions (morning & afternoon) on all the 3 days of
the workshop, thus included in the study. To measure
the learning pre-test was conducted at the beginning
and a post-test at the end of the workshop to evaluate
the improvement in knowledge. Likewise, a feedback
survey form was circulated among all the participants
to measure their perception of the program. The
participants were then instructed to write up their
reflections in brief based on Rolfe’s reflective model
and submit them within 2 days via WhatsApp in
Microsoft Word format. After 6 months of the
workshop, a follow-up online questionnaire was
shared with them to fill along with a request to attach
the evidence wherever necessary.

The quantitative data thus collected was
summarised in the form of Percentage, Mean and
Standard Deviation. Students paired t-test was used
to assess the difference between the mean
knowledge scores of the participants before and after
the intervention. Thematic analysis was done for the
qualitative data obtained from the feedback survey,
reflections & open-ended questions in the follow-up
questionnaire.

RESULTS

Out of all participants 71.4% were male. The mean
age of the study population was 36.21 years. The
majority (78%) belonged to clinical subjects followed
by para-clinical & pre-clinical subject faculties.
Likewise majority (57.14%) were assistant professors
followed by Associate Professors and Professors.

The FDP (RBCW) was evaluated at various levels
based on Kirkpatrick’s program evaluation model
(Fig 1). Level-1: reaction through a feedback survey,
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level-2: learning through a pre & post-test analysis,
level-3 (partially): behavior change through a follow-
up questionnaire and level-4: Impact which was not
included in the current research.

Reaction to the program was evaluated through
feedback analysis of the participants at the end of
rBCW along with the reflective writings of participants.
All the faculties were satisfied with the Workshop and
86.4% perceived it useful in the context of the current
Medical Education System. The majority either agreed
or strongly agreed with the appropriateness of content
(92%) of the workshop, adequacy of pace (86%),
appropriate presentation style (82%), adequacy of
time (64%), and use of interactive T/L methods (79%)
during the sessions of the workshop (Fig 2).

The qualitative data obtained from the feedback
survey summed up with a few verbatim by the
participants which are mentioned below:

• Needed more time for the AETCOM session,
it was not sufficient.

• Need revision of the given schedule for rBCW
as per the need!

• Inclusion of more concepts and more breaks
in between sessions.

• Handouts or pre-reading materials could be
made available.

• A shorter duration of sessions and more group
activities are required.

The learning of the participants was measured
using a pre-test, before and post-test, after the
intervention consisting of 10 MCQs based on the
content of the workshop. Thus, the knowledge gain
was evaluated by comparing pre and post-test scores
through paired t-tests, which was found to be
statistically significant (P<0.05)(Fig 3).

The change in behavior in level 3 was measured
partially through a self-perceived online follow-up
questionnaire through a Google survey form, with the
provision of the required evidence to be uploaded,
wherever needed. This was a simple and easy way
to keep a check on the progress of the participants
by self-observation. However, complete evaluation at
level 3 was a difficult task in terms of the unavailability
of a uniform observational checklist for the same
along with possible subjective bias of the observers.
Analysis of the responses to the follow-up
questionnaire showed a positive self-perceived
change in behavior among the participants in terms
of the practice of the concepts learned during FDP in
real-time (Table 1).

The qualitative data received from open-ended
questions in the follow-up questionnaire was analyzed
by thematic analysis. A few important themes
emerged under challenges encountered while
practicing concepts taught during rBCW and possible
solutions to overcome them (Fig 4).

The thematic analysis of the reflections by the
study participants unveiled a few pertinent themes
and sub-themes under each category of what
happened, so what & what next related to rBCW
(Table 2)

DISCUSSION

The current study observed that all of the
participants were satisfied with the workshop &
perceived it useful in the context of the current Medical
Education System. Likewise, another study by Heydari,
et al concluded that the workshop on new teaching

Fig 1 — Kirkpatrick Evaluation model

Fig 2 — Level-1 Reaction: Feedback of the participants towards
the FDP (RBCW) Fig 3 — Level-2 Pre & Post Test Analysis
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and learning methods significantly improved the
satisfaction, knowledge and behavior of healthcare
staff10.

The learning of the participants after rBCW
showed significant improvement in terms of increased
test scores and increased awareness towards various
terminologies, tools & technology related to CBME
for producing a competent Indian Medical Graduate.
However current study emphasized self-perceived
behavior change in terms of an online follow-up
questionnaire with the provision of evidence, wherever
needed, through self-observation. Similar studies like
in Dorri et al. it was found that CPR in-service training
had a favorable effect on all four levels of the
Kirkpatrick model for nurses and nurse's aides.
However, they found behavior levels more challenging
and sensitive attributed to the right opportunity to
change behaviors, the unpredictability of required time
for a change of behavior, the appropriate working
environment for any change, etc11.

The present study aimed to evaluate the
effectiveness of a training program following

Kirkpatrick's four-level model, however evaluation of
the 4th level was not attempted for various reasons
like time constraints, limited resources and lack of
standardized outcome indicators. Similarly, studies
have highlighted the challenges of evaluation of a
training program at 4th level. It was concluded that
creating long-term positive changes requires
repetition and the utilization of multiple educational
strategies through a longitudinal study12.

The present study highlighted challenges to the
implementation of CBME concepts after the rBCW
such as pandemic effects, unawareness, lack of
motivation among faculties, mismatched resources,
lack of coordination between various departments,
improper planning & execution & unavailability of any
existing system for reward or reinforcement, lost to
follow up of faculties pertaining change of institution,
etc. Likewise, solutions offered were refresher training
every year, student involvement in planning, more
aligned resources (4M) as per demand, inter-
departmental collaborations’, strategies for regular
follow-ups, ensuring quality, increasing accountability,
Effective feedback system. Similar challenges were
encountered by medical educators for implementation
of CBME which were suggested to be tackled by
incremental changes to the old curriculum rather than
the overhaul revision, more faculty input, appropriate
pace of training & adequate time for preparation13.

The immediate impact of RBCW was good in
enhancing the knowledge of participants; however,
periodic vigilance and frequent refresher training are
required to ensure proper implementation of the
fundamentals of rBCW by trained teachers14.

It might be premature to add, but this may be an
appropriate time to create a Resource Centre for
Faculty Development which might function as a focal
center for educational innovations and reforms.
Medical Council of India, now the National Medical

Commission as the regulator of
Medical Education in India, has taken
this unique step to add science to the
art of teaching. Although it’s worth a
try to restructure Medical Education,
its relevance in the long term as an
art should not be undermined through
micromanagement. Moreover, an
established system must be there to
evaluate change at all levels and
apprise accordingly. Initial results of
FDPs are encouraging and so we
must continue our efforts, particularly
for the Colleges that are newly
established. Motivated faculties

Table 1 — Self-Perceived Practice of Concepts Learned in
RBCW (N=28)

Practice of Concepts Percentage Frequency

Group Dynamics 71.4% 20
Framed LOs 60.7% 17
Adult Learning 75% 21
Interactive teaching in Large Group 42.8% 12
Interactive teaching in Small Group 67.8% 19
Framed structured theory questions 64.2% 18
Integrated teaching 57.1% 16
Self-Directed Learning sessions 53.6% 15
New assessment methods for skill 53.6% 15
Seek Feedback 46.4% 13
Gave Feedback 86% 24
E-Learning session 82.1% 23
AETCOM session 57.1% 16
Prepared lesson plan 64.2% 18
Planned elective course 42.8% 12

Table 2 — Thematic Analysis of Reflections by Participants

Categories Themes Sub Themes

What Happened? Teamwork Group activities
Sharing opinions

Adult learning. CBME curriculum highlights
Clarity on new T/L & assessment methods
Interaction

So What? Knowledge Confidence
Communication
Support

Satisfaction Learning new teaching competencies

What Next? CBME Implementation Practicing new techniques
Educational Research

Competent teacher Higher courses in ME
Leadership skill
Collaborations
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needed routine improvisation in FDP
curriculum as per the advancing
technology and current trends in
medical education. However, the
frequent changes may create
confusion among faculties. A longer
period might be needed to see the
impact of FDPs on medical education
and thereby better health status of the
population15.

CONCLUSION

All the faculties were satisfied. An
increase in knowledge & positive
behavior change was observed after
the Revised Basic Course Workshop.
Yet, it was perceived as inadequate in terms of various
challenges during implementation which necessitated
the need for the suggested solutions.

Recommendations :
(1) Availability of a standardized observational

checklist for evaluating behavior change.
(2) Effective system for 360-degree feedback by

multiple sources.
(3) Establishing learning & developmental

portfolios for faculties.
(4) Provision of flexibility to both trainers & trainees

as per the need and context.
(5) Establishment of the continuum of support to

each medical educator.

Limitations :

A small sample size was selected and it was not
possible to measure the 4th-level results as per
Kirkpatrick’s model of Programme evaluation
attributed to time constraints.
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Assessment of Effect of Nicotine on Severity of Diabetic Retinopathy

Rishabh Rathi1, Amisha Jain2, Radhika Maheshwari3, Sonam Verma4, Dhruv Agarwal3, Nitin Nema5

Background : Diabetic Retinopathy (DR) is a microvascular complication of Diabetes, caused by high blood sugar
levels that damages the vascular endothelial pericytes. DR is one of the most frequent causes of new cases of blindness
among adults. Nicotine is a known risk factor for development of Diabetes and progression of DR. The aim of this study
is to find the association of Nicotine with severity of DR.

Materials and Methods : 100 type 2 diabetic patients, between 20 and 75 years of age, visiting the Department of
Ophthalmology from July, 2021 to December, 2022, were divided into two Groups : Group 1 included Diabetics consuming
nicotine (>2 years) and Group 2 had Diabetics without Nicotine addiction. Best corrected visual acuity was recorded
followed by dilated fundus examination to look for DR. Visual acuity and severity of DR were compared in two groups.

Results : The mean LogMar visual acuity in Group 1 was 1.13 and 0.84 in Group 2 (p<0.05). DR changes were
found to be more severe in Group 1 as compared to Group 2 (p= 0.031). Proliferative DR was more common in nicotine
users as compared to non-users (p=0.028).  Increased duration of nicotine use resulted more severe DR (p= 0.0289).

Conclusion : Nicotine has a deleterious effect on visual acuity and it causes more severe DR. It is recommended
that physicians must counsel diabetic patients regarding abstinence from Nicotine besides doing routine Diabetes
counselling.

[J Indian Med Assoc 2025; 123(1):  34-8]

Key words : Diabetes, Nicotine, Diabetic Retinopathy.

Editor's Comment :
“India has an estimate of 77 million cases of diabetics with

an additional 25 million cases being pre-diabetic.”
Diabetes mellitus can lead to various sight threatening
complications affecting quality of life.
There are many risk factors which are modifiable and
evaluating them may help live a better life.
With a rising trend in consumption of tobacco, it is important
to understand that nicotine has a deleterious effect on vision
as it worsens diabetic retinopathy and may even lead to
blindness.
We as health care providers must counsel  every patient
and serve for better mankind.

Diabetes is a chronic illness characterized by
elevated blood glucose levels, accompanied by

disturbed metabolism of fats and proteins.
Over time, a persistently high blood sugar level

can damage pericytes of these blood vessels.
Diabetic Retinopathy (DR) is a microvascular
complication of Diabetes, caused by high blood sugar
levels damaging the Retina. With uncontrolled
Diabetes, it can cause blindness if left undiagnosed
or untreated1.

Diabetic Retinopathy is one of the frequent cause
of new cases of blindness among adults aged 20-74
years2. There are many risk factors associated with
Diabetes Mellitus (DM) and development of DR such
as quality of diabetic control, duration of disease, age
of onset and age of patient3. Diabetic retinopathy
progresses from mild non-proliferative abnormalities,
characterized by increased vascular permeability, to
moderate and severe Non-proliferative Diabetic
Retinopathy (NPDR), characterized by vascular
closure, to Proliferative Diabetic Retinopathy (PDR),

characterized by the growth of new blood vessels on
the Retina and posterior surface of the vitreous,
haemorrhages and tractional retinal detachment.
Macular oedema, characterized by retinal thickening
from leaky new blood vessels, can develop at all
stages of Retinopathy4.

 Nicotine consumption is also a very important risk
factor associated with various systemic illnesses
including Diabetes. Nicotine is a dangerous and highly
addictive chemical. It can cause narrowing of the
arteries and hardening of the arterial walls, which in
turn, decreases the blood flow5. Tobacco Optic
Neuropathy is another rare disorder of optic nerve
function related to the toxic effects of an unidentified
constituent of Tobacco6.

Generally, awareness of the association between
smoking and cancer, cardiovascular diseases and
respiratory diseases is higher7.  A study concluded
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that close to two thirds (64%) of Diabetic patients
reported that smoking will not affect the disease and
only 10% reported that smoking causes a lot of
aggravation of Diabetes8. This shows the lack of
awareness regarding nicotine and its side effects and
its association with diabetes among general
population including many health professionals.

The aim of this study is to find the association of
nicotine use with severity of Diabetic Retinopathy. To
assess this, patients with history of diabetes were
selected and analysed for visual acuity and grade of
Diabetic Retinopathy and compared with their Nicotine
usage.

This study was prompted by the need of evaluating
such individuals (both Diabetics and Nicotine users)
clinically, in a developing nation like India where the
prevalence of Nicotine consumption and Diabetes is
high but the resources as well as awareness is quite
low so as to assess the risk factors regarding
development of Diabetic Retinopathy and thereby
counselling the patient to refrain from Nicotine
consumption.

MATERIALS AND METHODS

The present study was conducted after approval
from the Institutional Ethical Committee (IEC NO:
SAIMS/IEC/2021/189) and in adherence to the tenets
of declaration of Helsinki. It is an observational study
of 100 cases which was conducted over a period of
1.5 years starting from July, 2021 to December, 2022.

A clinical history was obtained from patients
presenting to the Ophthalmology out-patient
department at a Tertiary Care Centre with regard to
their status of DM and Nicotine use. Patients with age
between 20-75 years with known history of Diabetes
Mellitus type 2 with and without history of nicotine
consumption were included in the study. Patients were
selected on the basis of history of duration of type 2
diabetes of 5-10 years with random blood sugar less
than 150 mg/dl, only patients with HbA1c less than 8
gm% were included confirmed by respective blood
tests. Exclusion criteria consisted of patients with any
systemic co-morbidity other than diabetes mellitus
type 2, patients on insulin therapy, patients with any
other ocular co-morbidity apart from Diabetic
Retinopathy and patients who had already quit
nicotine. Total 100 patients were selected which were
divided into two groups. Group 1 consisted of 50
patients with additional history of Nicotine
consumption of at least 2 years. The second group
included 50 diabetic patients with no history of
consumption or exposure to nicotine. Nicotine users
were considered to be patients with any habitual use

of tobacco plant leaf and form of nicotine was products
for a minimum of two years. Commonly used form of
nicotine was smoke inhalation of cigarettes, bidi and
cigars, as well as consumed in smokeless way as in
products that were either sniffed or chewed.

Best corrected visual acuity was assessed using
Snellen’s alphabet chart (converted into LogMar
values for the purpose of statistical analysis) and pre-
liminary torch light examination was done followed
by detailed anterior segment examination using slit
lamp bio microscopy and detailed fundus examination
by indirect Ophthalmoscope.

On indirect Ophthalmoscopy clinical features of
diabetic patients were noted and classified for
objective diagnosis by Early Treatment Diabetic
Retinopathy System (ETDRS) Classification9.

Data thus obtained was subjected to statistical
analysis, chi square test and p value less than 0.05
was considered significant.

OBSERVATIONS AND RESULTS

Our study included patients lying in age group 20-
74 years. We found that Group 1 consisted of Diabetic
patients who were nicotine consumers and had
significantly higher number of Males (76%) than
Females (24%) while vice versa in group 2 with 60%
female preponderance.

Table 1 shows the distribution of grades of diabetic
retinopathy in Group 1 and Group 2. Changes of
diabetic retinopathy were present in both groups with
a significantly higher number of proliferative Diabetic
Retinopathy in nicotine users (85.7 %) as compared
to non- users (Figs 1-3).

Visual acuity measured was converted to LogMar
values for the purpose of statistical analysis. Mean
LogMar value for visual acuity in Group 1 was 1.13
and in Group 2 was 0.84. The difference of visual
acuity was significant in both Groups. The visual acuity
was significantly lower in Group 1.

Table 2 compares the visual acuity with fundus
changes in the nicotine users. There were no Diabetic
Retinopathy changes in fundus of nicotine users with
visual acuity between 6/6 and 6/12. There was
significant deterioration of vision as the fundus
changes progressed. Thirty percent of nicotine users
with history of diabetes having no signs of clinical

Table 1 — Comparison of fundus changes

Fundus changes Group 1 Group 2 P value

None 16 (32%) 15 (30%)
Mild NPDR 7 (14%) 15 (30%)
Moderate NPDR 8 (16%) 8(16%) 0.031
Severe NPDR 7 (14 %) 10 (20%)
PDR 12 (24%) 2 (4%)
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diabetic retinopathy had visual acuity 6/6-6/12. Sixteen
percent of Group 1 patients had visual acuity between
6/12- 6/60, out of these 16%, 25% had mild NPDR
changes, while 6.25% each belonged to patients with
no changes, moderate NPDR, severe NPDR and
PDR changes. Twenty two percent of Group 1 patients
had visual acuity less than 6/60-1/60 among which
27.27% patients had mild NPDR changes, 36.36 %
had moderate NPDR changes while severe NPDR
and PDR changes were 18.18% each. Total 32% of

patients in Group 1 had visual acuity less than 1/60.
18.75 % of patients with visual acuity less than 1/60
had Moderate NPDR changes while 25 % and 56.25%
of patients had severe NPDR and PDR respectively.

It is important to note that 75% of patients having
PDR changes in Group 1 had visual acuity less than
1/60 (Fig 5).

Table 3 compares the fundus changes
with respect to duration of Nicotine use.
There is significant progression of Diabetic
Retinopathy with increase in duration of
nicotine use. The proliferative changes in
Diabetic Retinopathy increases as duration
of Nicotine consumption increases.
However, there is no association of duration

Fig 1 — Showing Moderate to severe Non-proliferative Diabetic
Retinopathy Changes

Fig 2 — Showing Proliferative Diabetic Retinopathy Changes

Table 2 — Visual Acuity with respect to Fundus changes of Nicotine users

Visual acuity None Mild Moderate Severe PDR Total
in nicotine users NPDR NPDR NPDR

6/6-6/12 15 - - - - 15 (30%)
<6/12- 6/60 1 4 1 1 1 8 (16%)
<6/60- 1/60 - 3 4 2 2 11 (22%)
<1/60 - - 3 4 9 16 (32%)
Total 16 (32%) 7 (14%) 8(16%) 7 (14%) 12 (24%) 50(100%)

Fig 3 — Shows majority of Proliferative Diabetic Retinopathy
Patients belonged to Group 1.

Fig 4 — Shows significant mean LogMar value to be higher in
Group 1 signifying deterioration of visual acuity in Group 1
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of Nicotine use in patients with no Diabetic
Retinopathy changes. The severity of Diabetic
Retinopathy increases as the duration of nicotine use
increases  (p value <0.05).

DISCUSSION

In India, there are estimated 77 million people
above the age of 18 years who are suffering from
diabetes (type 2) and nearly 25 mill ion are
prediabetics8. Diabetic Retinopathy is an important
cause of blindness and occurs as a result of long-
term cumulative damage to the small blood vessels
in the Retina. Apart from good control over modifiable
risk factors of Diabetes, there are various non-
modifiable risk factors responsible for the progression
of Diabetic Retinopathy like duration, age of onset
and current age of patient8. The present study
correlated group 1 and 2 on the basis of duration of
diabetes and HbA1c less than 8 gm%, thereby
removing such confounding factors.

Nicotine has long known to be a major risk factor
for many systemic co-morbidities viz cardio vascular
diseases, cerebro-vascular accidents, among which
is severity of diabetic retinopathy. Our study had
similar observations, 87.5% of patients with
proliferative Diabetic Retinopathy were Nicotine users.

According to Global Adult Tobacco
Survey (GATS) 2016- 17, the prevalence
of smoking tobacco use was 10.38% and
smokeless tobacco use was 21.38% in
India. Of all adults, 28.6% currently
consume tobacco either in smoke or
smokeless form, including 42.4% of men
and 14.2% of women9. Similarly, in our
study we found male pre-ponderance in
Group 1 with nicotine users.

In Stockholm diabetes intervention study, smoking
habits were correlated with the progression of
Retinopathy and the total number of complications,
deteriorating overall health of diabetic smokers during
the 5-years study period. The patients who smoked
had a three-fold increase of the risk of progression of
retinopathy compared with the non-smokers,
independent of blood glucose control10. Similarly, the
present study suggests clinical changes of
proliferative Diabetic Retinopathy to be more in
nicotine users as compared to Diabetics. These
findings also support the pathophysiological changes
of  Nicotine on Retina.

Nicotine has vasoconstrictive effect which is
mediated through sympathetic activation which in turn
reduces retinal blood flow and the ability of retinal
vessels to autoregulate to hyperoxia. Smoking
reduces oxygen carrying capacity of blood which
when associated with decreased retinal blood flow
leads to hypoxia. Hypoxia is major factor contributing
to worsening of Diabetic Retinopathy11. On the
contrary, study by Yanagi, et al conclude that smoking
is associated with wider retinal calibre in Japanese
women, which may be vasodilation in response to
long term hypoxia, however these changes are
reversible on long term cessation of smoking12. Author
could find limited evidence of reversibility of parafoveal
microvasculature changes after nicotine abstinence,
so, it is highly recommended area for further research
considering the prevalence of Nicotine consumption
in India.

Another effect of Nicotine consumption is Toxic
Optic Neuropathy. In our study we found no cases
with such changes in the fundus of patients clinically,
though imaging or Electrophysiological tests can be
of help to diagnose sub clinical cases13.

The effect of Nicotine on visual acuity and severity
of Diabetic Retinopathy is found to be significant
(p<0.05). India being a developing nation has high
prevalence of both Diabetics and Nicotine users. As
per National Family Health Survey (NFHS-5) the
Tobacco users in India are more in working group
population. The visual impairment caused by the

Fig 5 — Shows distribution of visual acuity among patients with
proliferative diabetic retinopathy in Group 1

Table 3 — Fundus changes with respect to duration of nicotine use

Duration of None Mild Moderate Severe PDR Total p value
Nicotine use NPDR NPDR NPDR
(years)

<10 10 - 4 2 - 16 (32%)
11-20 2 3 1 1 1 8 (16%)
21-30 1 2 1 2 2 8 (16%) 0.014
31-40 3 1 2 1 3 10 (20%)
41-50 - 1 - 1 6 8 (16%)
Total 16 (32%) 7 (14%) 8(16%) 7(14%) 12 (24%) 50 (100%
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combined effect of diabetes and nicotine poses socio-
economical burden on the society due to loss of jobs
and deficit in manpower. Meta-analysis by Pan, et al
has contributed to the growing evidence that both
active and passive smoking are significant modifiable
factors for risk of type 2 diabetes14. Prevention is
always a better strategy than to cure the illness.
Although risk of continued damage due to diabetes
remains high in the short-term after smoking
cessation, it decreases substantially among abstinent
in the long run15.

The limitation of the study is small sample size
and non-quantified Nicotine usage and no use of OCT
and OCT-A was done.

CONCLUSION

 Nicotine has a deleterious effect on visual acuity
and it causes more severe DR. Due to high burden
of Diabetics in India as well as high prevalence of
nicotine consumption especially among young
population, it is recommended that physicians must
counsel Diabetic patients regarding abstinence from
Nicotine besides doing routine Diabetes counselling.
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Original Article

Serum Procalcitonin and CRP Level as Severity Marker of Dengue
Fever : An Observational Study in Medical College, Kolkata

Sumit Kumar Ghosh1, Manjari Saha2, Soureen Pal3, Somnath Maji4, Soumya Sarathi Mondal5,
Udas Chandra Ghosh5

Background : Among different markers of inflammation and sepsis, Procalcitonin (PCT) and C-reactive Protein
(CRP) are being studied to investigate their accuracy for the diagnosis of bacterial infections. However, their role in
viral diseases like Dengue is less explored.

Aims and Objectives : To find relationship between serum Procalcitonin and CRP with severity of Dengue Fever.
Materials and Methods : An Observational study conducted among 100 Dengue patients (IgM Positive) and were

subjected to Tests for Serum Procalcitonin and CRP along with other routine blood tests, results were compared
between three groups Dengue Fever (DF), Dengue Hemorrhagic Fever (DHF) and Dengue Shock Syndrome (DSS).

Results : We found that mean CRP in DF, DHF, DSS are respectively 16.52, 42.59 and 77.20 and mean Procalcitonin
in DF, DHF, DSS are respectively 0.0519, 0.2574 and 0.7800.

Conclusion : We found that Abnormal CRP was more significant with DHF and DSS patients and Procalcitonin is
more elevated in DSS, though abnormal Procalcitonin in DHF also statistically significant.

[J Indian Med Assoc 2025; 123(1):  39-43]

Key words : Dengue Fever, CRP, Procalcitonin.

Editor's Comment :
Elevated level of C-reactive Protein (CRP) is significantly
associated in patient with Dengue Hemorrhagic Fever (DHF)
and Dengue Shock Syndrome (DSS) and Procalcitonin is
more elevated in DSS.
Procalcitonin and C-reactive Protein along with clinical
judgement and hemodynamic parameters can be used as
cost-effective severity marker of Dengue Fever. Though till
more study and discovery of other parameters to determine
or assess severity of Dengue is needed.

Dengue Is a Vector Borne Disease caused by four
dengue virus serotypes (DENV 1-4), is the most

important arboviral infection worldwide. The virus is
transmitted to humans by the bites of infected female
Aedes aegypti mosquitoes. Following an incubation
period of 4-10 days within the mosquito, an infected
mosquito is capable of transmitting the virus for the
rest of its life. Dengue virus causes Dengue Fever
(DF) and its more severe  form, Dengue Hemorrhagic
Fever (DHF) & Dengue Shock Syndrome (DSS). The
major symptoms of Dengue are high grade fever,
headache, retro-orbital pain, myalgia, arthralgia and
rash. Most of the symptomatic infections will result in
a benign disease course recover within 1 week of
onset fever. The prevalence of Dengue Shock
Syndrome (DSS) among adults is approximately 18%,
it is the most common cause of death from Dengue.
The occurrence and progression of DHF are similar
to those of DF in the acute phase, eventually become

more severe and may lead to vascular leakage and
shock. To identify patients who are at high risk for
detoriation, likely to be benefitted from early
intervention with supportive therapy, has now become
the focus of intense research in recent years1,2. CRP
is an acute-phase reactant, used to aid in the
diagnosis of bacterial infections, is synthesized by the
liver, primary in response to IL-6, which is produce
during infection and also in many types of
inflammation. Studies have shown higher levels of
C-reactive Protein (CRP) in Severe Dengue versus
Non-severe Dengue, with a CRP cutoff level of 30.1
mg/L (AUC, 0.938; 100% sensitivity, 76.3%
specificity)3. In a study on adult patients in Indonesia
on the third day of fever, CRP was higher in those
who developed plasma leakage, 10.1 (IQR 4.3-36.5)
versus 6.3 (IQR 3.0-21.6) mg/L (p = 0.014)4. Though
other studies using highly sensitive (hs) CRP did not
find a difference between the severity grades5.
Procalcitonin is the pre-hormone of calcitonin,
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normally secreted by the C cells of the thyroid in
response to hypercalcemia. It is also produced by
the Hepatocytes and peripheral blood mononuclear
cells6, modulated by lipopolysaccharides and sepsis-
associated cytokines mechanism of its production
after inflammation still not completely understood.
Study shows, In the patients with Dengue, 72% had
a PCT level >0.1 ng/mL and 25% had a PCT level
>0.5 ng/mL, which was higher than that of patients
with influenza (34% at a PCT level >0.1 ng/mL and
16% at a PCT level >0.5 ng/mL7-9.

MATERIALS AND METHODS

This is a Hospital based Observational Study
conducted at Medical College, Kolkata from January,
2020 to July, 2021, Purposive sampling done with
study population 100. Fever for 5 days or more with
Dengue IgM positive patient are included in the study
while age less than 12 and more than 60 years,
pregnant female patient of any age group and patients
suffering from any Chronic Inflammatory Diseases
are excluded from the study. The study was
commence after obtaining permission from
Institutional Ethics Committee was followed standard
ethical guidelines. Permission was also taken from
concerned HODs and Sister in Charge of the
respective wards. Consent form to participate in a
research study (in Bengali or English or Hindi) was
used to take consent from the patients or their
relatives (if patient cannot communicate). Dengue IgM
antibody, Serum CRP, Serum Procalcitonin, Complete
Hemogram (Includes platelet count, PCV), SGOT,
SGPT, Creatinine and other relevant investigations
are taken as Laboratory parameters. Serum CRP and
Procalcitonin are main variables of the study and
Socio-demographic parameters (Level of education,
occupation, family income, marital status, Residence,
BMI)  and Severity of Dengue illness in terms of
Dengue Fever, Dengue Hemorrhagic Fever and
Dengue Shock Syndrome act as co-variables.

Statistical Analysis :

For statistical analysis data were entered into a
Microsoft Excel and analyzed by SPSS (version 27.0;
SPSS Inc, Chicago, IL, USA) and Graph Pad  Prism
version-5. Paired t-tests and Chi-square test, one-
way ANOVA analysis done as appropriate. Once a 't'
value is determined, a p-value can be found using a
table of values from Student’s t-distribution. If the
calculated p-value is below the threshold chosen for
statistical significance then the null hypothesis is
rejected in favor of the alternative hypothesis. p-value
<0.05 was considered for statistically significant.

RESULTS

In our study 42(42.0%) patients were Female and
58(58.0%) patients were Male with mean age
35.65±14 and 22 (22.0%) patients were from Rural
area and 78(78.0%) patients were from Urban area.
Among them 58(58.0%) patients had DF, 27(27.0%)
patients had DHF and 15(15.0%) patients had DSS.
In 49% patient complaints of retro- orbital pain, and
95% of Bodyache, while 59% patients developed rash.
Respiratory complications in form of ARDS and Plural
effusion seen in 3% and 12 % patients respectively.
13 patients develops Heart Failure, ACS seen in 6
patients and Arrthymia in form of Atrial fibrillation in 2
patients. Transaminitis observed in 54% of patients
and 2(2%) patients develops encephalopathy.  In our
study 78(78.0%) patients had Abnormal CRP and
22(22.0%) patients had normal, with mean valve
32.66±27.29, and 8(8.0%) patients had abnormal
Procalcitonin and 92(92.0%) patients had normal
Procalcitonin, while mean value was 0.216±0.578.

On analysis we found that In DF Group, 18(31.0%)
patients had Rash, In DHF Group 27(100.0%) patients
had Rash, In DSS Group, 14(93.3%) patients had
Rash, Association of Rash versus Severity Grade was
statistically significant (p<0.0001). In DF Group,
36(62.1%) patients had Abnormal CRP and
22(37.9%) patients had Normal CRP, In DHF Group
27(100.0%) patients had Abnormal CRP, In DSS
Group, 15(100.0%) patients had Abnormal CRP.
Association of CRP group vs Severity Grade was
statistically significant (p<0.0001). In DF Group,
58(100.0%) patients had normal Procalcitonin, In DHF
Group 4(14.8%) patients had Abnormal Procalcitonin
and 23(85.2%) patients had normal Procalcitonin, In
DSS Group, 4(26.7%) patients had Abnormal
Procalcitonin and 11(73.3%) patients had normal
Procalcitonin. Association of Procalcitonin versus
Severity Grade was statistically significant (p=0.0010).
In DF Group, 51(87.9%) patients had PCV <45 and
7(12.1%) patients had PCV 45 to 50. In DHF Group
2(7.4%) patients had PCV <45, 23(85.2%) patients
had PCV 45 to 50 and 2(7.4%) patients had PCV >50.
In DSS Group, 14(93.3%) patients had PCV 45 to 50
and 1(6.7%) patients had PCV>50. Association of
PCV versus Severity Grade was statistically
significant (p<0.0001). In Normal CRP Group,
8(36.4%) patients had normal Transaminitis, In
Abnormal CRP Group, 8(36.4%) patients had
abnormal Transaminitis, Association of Transaminitis
versus CRP was not statistically significant
(p=0.0602). In Transaminitis, 8 (14.8%) patients had
Abnormal Procalcitonin and 46(85.2%) patients had
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Normal Procalcitonin. Association of Procalcitonin
versus Transaminitis was statistically significant
(p=0.0064).

In DF Group, the mean CRP (Mean±SD) of
patients was 16.52±14.24, In DHF Group, the mean
CRP (Mean±SD) of patients was 42.59±13.04, In DSS
Group, the mean CRP (Mean±SD) of patients was
77.20± 27.02. Difference of mean CRP with both
Group was statistically significant (p<0.0001). In DF
Group, the mean Procalcitonin (Mean±SD) of patients
was 0.0519±0.0547, In DHF Group, the mean
Procalcitonin (Mean±SD) of patients was 0.257±
0.208. In DSS Group, the mean Procalcitonin
(Mean±SD) of patients was 0.780±1.346. Difference
of mean Procalcitonin with both Group was statistically
significant (p<0.0001). In DF Group, the mean Platelet
count (Mean±SD) of patients was 59268.9655±
25772.5422, In DHF Group, the mean Platelet count
(Mean±SD) of patients was 15092.5926± 11157.9887,
In DSS Group, the mean Platelet count (Mean±SD)
of patients was 28733.3333±26053.4250. Difference
of mean Platelet count with both Group was
statistically significant (p<0.0001). In DF Group, the
mean PCV (Mean±SD) of patients was 41.98±2.25,
In DHF Group, the mean PCV (Mean±SD) of patients
was 47.89±2.12. In DSS Group, the mean PCV
(Mean±SD) of patients was 47.91±1.43. Difference
of mean PCV with both Group was statistically
significant (p<0.0001). In DF Group, the mean
Creatinine (Mean±SD) of
patients was 0.86±0.30, In
DHF Group, the mean
Creatinine (Mean±SD) of
patients was 1.09±0.30. In
DSS Group, the mean
Creatinine (Mean±SD) of
patients was 1.49±0.84.
Difference of mean
Creatinine with both Group
was statistically significant
(p<0.0001). In DF Group, the
mean SGOT (Mean±SD) of
patients was 48.79± 104.37,
In DHF Group, the mean
SGOT (Mean±SD) of patients
was 113.81±88.68. In DSS
Group, the mean SGOT
(Mean±SD) of patients was
147.06±78.75. Difference of
mean SGOT with both Group
was statistically significant
(p=0.0005). In DF Group, the

mean SGPT (Mean±SD) of patients was 32.34±48.29.
In DHF Group, the mean SGPT (Mean±SD) of
patients was 87.48±57.23. In DSS Group, the mean
SGPT (Mean±SD) of patients was
112.86±61.15.Difference of mean SGPT with both
Group was statistically significant (p<0.0001)(Tables
1-3).

DISCUSSION

In our study among total 100 study population
58(58.0%) patients had DF, 27(27.0%) patients had
DHF and 15(15.0%) patients had DSS. Among them
42(42.0%) patients were Female and 58(58.0%)
patients were Male with mean age 35.65±14 and 22
(22.0%) patients were from Rural area and 78(78.0%)
patients were from Urban area. Similar to study by
Pan ST, et al10(2014), Retro-orbital pain observed in
49(49%), rash in 59(59%) patients, 3(3.0%) patients
had ARDS and 12(12.0%) patients had Plural effusion.
6(6.0%) patients had ACS, 2(2.0%) patients had
Arrhythmia, 13(13.0%) patients had Heart failure,
2(2.0%) patients had Encephalopathy, 40(40.0%)
patients had Nausea/Vomiting. And 15(15.0%)
patients had diarrhea also 15(15.0%) patients had
Pain abdomen.

In our study 78(78.0%) patients had Abnormal
CRP and 22(22.0%) patients had Normal CRP,
8(8.0%) patients had abnormal Procalcitonin and
92(92.0%) patients had normal Procalcitonin. It was

Table 1 — Association between CRP and Procalcitonin versus Severity Grade

SEVERITY GRADE

CRP gr DF DHF DSS TOTAL Procalcitonin gr DF DHF DSS TOTAL

Abnormal 36 27 15 78 Abnormal 0.0 4 4 8
Row % 46.2 34.6 19.2 100.0 Row % 0.0 50.0 50.0 100.0
Col % 62.1 100.0 100.0 78.0 Col % 0.0 14.8 26.7 8.0

Normal 22 0.0 0.0 22 Normal 58 23 11 92
Row % 100.0 0.0 0.0 100.0 Row % 63.0 25.0 12.0 100.0
Col % 37.9 0.0 0.0 22.0 100.0 85.2 73.3 92.0

TOTAL 58 27 15 100 TOTAL 58 27 15 100
Row % 58.0 27.0 15.0 100.0 Row % 58.0 27.0 15.0 100.0
Col % 100.0 100.0 100.0 100.0 Col % 100.0 100.0 100.0 100.0

Chi-square value=20.4244; p-value = <0.0001 Chi-square value = 13.8486; p-value = 0.0010;

Table 3 — Distribution of mean Procalcitonin : Severity Grade

Number Mean SD Minimum Maximum Median P-value

Procalcitonin DF 58 0.0519 0.0547 0.0100 0.3000 0.0300 <0.0001
DHF 27 0.2574 0.2087 0.0300 0.9000 0.2000
DSS 15 0.7800 1.3467 0.0200 4.5000 0.3000

Table 2 — Distribution of mean CRP : Severity Grade

Number Mean SD Minimum Maximum Median P-value

CRP DF 58 16.5224 14.2457 1.0000 98.2000 15.0000 <0.0001
DHF 27 42.5926 13.0414 22.0000 75.0000 38.0000
DSS 15 77.2000 27.0283 27.2000 122.0000 88.0000
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found that 28(28.0%) patients had platelet count under
<20,000, 35(35.0%) patients had 20,000 to 50,000
Platelet count, 33(33.0%) patients had 50,000 to
1,00,000 Platelet count and  28(28.0%) patients were
>1,00,000 Platelet count.

It was found that in DF Group, 18(31.0%) patients
had Rash, In DHF Group 27(100.0%) patients had
Rash and in DSS Group, 14(93.3%) patients had
Rash which was statistically significant (p<0.0001).

 Present study showed that in DF Group, 8(13.8%)
patients had Pain abdomen, in DHF Group 5(18.5%)
patients had Pain abdomen and in DSS Group,
2(13.3%) patients had Pain abdomen which was not
statistically significant (p=0.8348).

Simon L, et al11 (2004) found that Procalcitonin
(PCT) level was more sensitive  and more specific
than CRP level for differentiating bacterial from non-
infective causes of inflammation. We found that in
DF Group, 36(62.1%) patients had Abnormal CRP
and 22(37.9%) patients had Normal CRP. In DHF
Group 27(100.0%) patients had Abnormal CRP. In
DSS Group, 15(100.0%) patients had Abnormal CRP.
This was statistically significant (p<0.0001). It was
found that in DF Group, 58(100.0%) patients had
normal Procalcitonin, in DHF Group 4(14.8%) patients
had Abnormal Procalcitonin  and 23(85.2%) patients
had normal Procalcitonin and In DSS Group, 4(26.7%)
patients had Abnormal Procalcitonin  and 11(73.3%)
patients had normal Procalcitonin. This was
statistically significant (p=0.0010).

It was found that in DF Group, the mean CRP
(Mean±SD) of patients was 16.5224±14.2457, in DHF
Group, the mean CRP (Mean±SD) of patients was
42.5926± 13.0414 and in DSS Group, the mean CRP
(Mean±SD) of patients was 77.2000±27.0283 which
was statistically significant (p<0.0001).

Thanachartwet V, et al9 (2016) found that
Procalcitonin >0.7 ng/mL and Pereipheral Venous
Lactate (PVL) >2.5 mmol/L were independently
associated with dengue shock and/or organ failure.
A combination of Procalcitonin >0.7 ng/mL and PVL
>2.5 mmol/L provided good prognostic value for
predicting dengue shock and/or organ failure . Our
study showed that in DF Group, the mean
Procalcitonin (Mean±SD) of patients was 0.0519±
0.0547, In DHF Group, the mean Procalcitonin
(Mean±SD) of patients was 0.2574±0.2087 and in
DSS Group, the mean Procalcitonin (Mean±SD) of
patients was 0.7800±1.3467 which was statistically
significant (p<0.0001).

Present study showed that in DF Group, the mean
Platelet count (Mean±SD) of patients was
59268.9655±25772.5422, in DHF Group, the mean

Platelet count (Mean±SD) of patients was
15092.5926±11157.9887 and in DSS Group, the
mean Platelet count (Mean±SD) of patients was
28733.3333±26053.4250 which was statistically
significant (p<0.0001).

We observed that in DF Group, the mean PCV
(Mean±SD) of patients was 41.9845±2.2536, in DHF
Group, the mean PCV (Mean±SD) of patients was
47.8963±2.1272 and in DSS Group, the mean PCV
(Mean±SD) of patients was 47.9133±1.4337 which
was statistically significant (p<0.0001).

In our study 54(54.0%) patients had Transaminitis.
It was found that in Normal CRP Group, 8(36.4%)
patients had Transaminitis and in Abnormal CRP
Group, 8(36.4%) patients had Transaminitis which
was not statistically significant (p=0.0602).

We found that among the patients having
Transaminitis, 8 (14.8%) patients had Abnormal
Procalcitonin and 46(85.2%) patients had Normal
Procalcitonin which was statistically significant
(p=0.0064).

We examined that in DF Group, the mean SGOT
(Mean±SD) of patients was 48.79±104.37.  In DHF
Group, the mean SGOT (Mean±SD) of patients was
113.81±88.68 and in DSS Group, the mean SGOT
(Mean±SD) of patients was 147.06± 78.75 which was
statistically significant (p=0.0005). It was found that
in DF Group, the mean SGPT (Mean±SD) of patients
was 32.34± 48.29, In DHF Group, the mean SGPT
(Mean±SD) of patients was 87.48±57.23 and in DSS
Group, the mean SGPT (Mean±SD) of patients was
112.86±61.15 which was statistically significant
(p<0.0001).

CONCLUSION

We concluded that both Procalcitonin and C-
reactive Protein can be used as cost-effective severity
marker of Dengue Fever. Diagnostic accuracy could
be enhanced by combining these tests with bedside
clinical judgment. The results improve their knowledge
of the pathogenesis of DSS by identifying the
association between the epidemiology, clinical signs
and biomarkers involved in DSS.
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Role of Interleukin-6 and Bells Adjustment Inventory Scoring in
Evaluating Stress on Surgeons during Surgery

Hariprasad Kanakapura Veerendranath1, Preethi B L2

Background and Objectives : Stress is a major public health problem in our society and Health Care Workers are
subject to high levels of stress at the workplace1. Interleukin-6 (IL-6) is a pleiotropic cytokine and has been shown to be
stress responsive. Our objective was to evaluate IL-6 as a marker of stress in surgeons when measured before and
after performing a surgery and corelate the same with their individual adjustment score using Bells Adjustment Inventory
(BAI) questionnaire.

Materials and Methods : In 40 Subjects were enrolled in our study, 20 surgeons and 20 of the study subjects in
control group were non-health care workers performing clerical work. BAI questionnaire was administered to both
groups and their morning blood sample collected and IL-6 measured as a baseline. In addition, surgeons blood sample
was collected a second time after they performed a surgical procedure.

Results : It was observed that IL-6 (pg/ml) levels at baseline in Surgeons was found to be higher in comparison to
control subjects, possibly indicating higher stress levels among surgeons even at rest during routine work period. Our
study revealed that surgeons with greater than 5 years of experience had a lesser increase in their postsurgery IL-6
levels in comparison to junior surgeons. Regarding BAI scores, in the health domain surgeons had a better and
statistically significant adjustment in comparison to controls. In the overall total adjustment scores, controls, control
subjects had significantly better scores.

Conclusion : We found that the baseline IL-6 values were higher in surgeons in comparison to controls, in addition,
our study demonstrated an increase in the IL-6 levels postsurgery. Therefore, we can conclude that IL-6 can be an
effective marker of acute stress for further research in larger studies.

[J Indian Med Assoc 2025; 123(1):  44-9]

Key words : Interleukin-6, Stress, Surgeons.

Editor's Comment :
Interleukin-6 (IL-6) has been identified as a potential
biomarker of stress of all kinds. Further research into IL-6
could provide insights into the physiological impact of stress,
potentially informing strategies to mitigate burnout and
improve overall well-being in high-pressure environments.

Stress is considered a major public health problem
in our society and Health Care Workers are

subject to high levels of stress at the workplace.
Virtually anything that places special psychological
or physical demands upon a person, anything that
can potentially cause imbalance in their equilibrium
can be considered Stress2.

Work-related Stress is a potential cause of
concern in Health Care Workers and is associated
with poor job satisfaction, increase in sick days,
anxiety, poor sleep which in turn could lead to medical
errors and near misses3.

Among European Health Care Workers stress
represents one of the biggest challenges for health
and safety at work affecting 22%4.

Burnout can affect physicians’ satisfaction with
their work and the quality of medical care they provide.
Increasing evidence suggests that physician burnout

can adversely affect patient safety and quality of
patient care and contribute to medical errors5-9.

Surgeons appear to suffer higher levels of stress.
This can potentially lead to anxiety, depression,
problems in interpersonal relationships, alcohol
dependency and in rare cases self-harm10.

IL-6 has been shown to rise following acute
stressors such as a speech task, mirror tracing and
exercise. Physiological mechanisms underlying
stress-related alterations in IL-6 levels involve the
interdependent relationship of IL-6 and the
Hypothalamic-pituitary-adrenal (HPA) axis. Central
and peripheral catecholaminergic systems may also
be involved in the regulation of IL-611.

Mouse models, have shown that Interleukin-6 (IL-
6) is the dominant cytokine inducible upon acute
Stress alone. Stress-inducible IL-6 is produced from
brown adipocytes in a beta-3-adrenergic-receptor-
dependent fashion12.
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IL-6 has a broad effect on cells of the immune
system and beyond and often displays hormone-like
characteristics that affect homeostatic processes13.
Elevated levels of pro-inflammatory cytokines, such
as IL-6, have been noted in the development of
common mental health problems14. O’Donovan, et al
suggested that clinically anxious individuals have
lower morning cortisol and elevated IL-6 levels in
comparison to non-anxious individuals, highlighting
a potential pathway by which anxiety may increase
risk of inflammatory diseases and found a relationship
between negative emotions and biological
responses15.

Several clinical evaluation questionnaire scales
have been developed to assess a patient’s degree of
Anxiety and Depression. The Bell Adjustment
Inventory (BAI) is a test to assess an individual’s
adjustment or coping skills and by logical inference,
his/her coping mechanisms for stress. Adjustment is
the main component of human life. It is the process
of finding and adopting modes of behavior suitable to
the environment or to the changes in the environment.

Identification and evaluation of stress amongst
surgeons will help in mitigating Stress related burden
on health care workers. Surgeons working Operation
Theatres are subjected to high Stress and anxiety
environment, their Stress levels before surgery and
after surgery can be evaluated. We planned to
evaluate the impact of acute Stress in Surgeons and
see if IL-6 levels change during this acute Stress task
in a presumably high anxiety environment. We
hypothesized that increased IL-6 may be seen in
Surgeons when subjected to acute Stress condition
like the one experienced by a surgeon during surgery.
The IL-6 levels and BAI scores in age matched control
group of non-health care workers can act as a
reference for comparison.

AIMS AND OBJECTIVES

The primary objective of the study was to evaluate
IL-6 levels before and after surgical stress in
Surgeons. The secondary objective was to assess
personality of individual’s adjustment score using BAI
questionnaire & IL-6 in surgeons and Non-surgeons
(Control).

MATERIALS AND METHODS

Our study has a case-control design with data
acquired prospectively and was conducted at MS
Ramaiah Medical College and Hospitals, Bengaluru.
The study was approved by the Institute Scientific
and Ethical Committees with due considerations to
face the potential ethical challenges, a written

informed consent was obtained for study participation.
After setting significance level at 5% or 0.05, we
considered logistical and ethical issues and as ours
was a pilot study, sample size needed was 40 and
they were enrolled for the study after a written
informed consent was obtained. The study
participants were 20 Volunteer Surgeons from the
same institute and controls were 20 non-healthcare
workers in the same hospital. At base line, all the
healthy study subjects’ clinical parameters were
evaluated for inclusion and exclusion criteria. Bells
Adjustment Inventory (BAI) questionnaire was
administered to all participants and their morning
blood sample collected and baseline IL-6 levels
measured. The type of surgery scheduled was blinded
to investigators to avoid bias. In addition, Surgeons’
blood sample was collected a second time after they
performed a surgical procedure. The blood sample
(3ml) were drawn and collected in EDTA vaccutainers
and Plasma stored at 4oC and IL-6 levels measured
using standard ELISA kit (EIA IL-6, Immunotech). The
BAI questionnaire was received back and analysed
whilst maintaining confidentiality. Statistical methods,
the collected data was entered in Microsoft Office
Excel sheet and data were analysed using the
Statistical Package Python software (version
3.7). Student t test was used to know the difference
Surgeons versus Control with respect to age and Pre-
op IL-6. Paired t-test was used to analyse the Pre-op
IL-6 before and after intervention. Mann Whitney test
was used to analyse the BAI Total Adjustment score.

Test Description :
Bell published his Adjustment Inventory in 1934

with an aim to measure adjustment of students. It is
suitable for the use of both genders. He calculated
the reliability by the “odd-even” technique and test-
retest method. It was validated against Bereuter
Personality Inventory. The present Adjustment
Inventory was prepared in 1968. This inventory
includes four parts-Home, Health, Social and
Emotional. Each part has 35 statements, which are
answered in ‘Yes’ and ‘No’16.

The Adjustment Inventory has four parts. Each
part has 35 statements. For each Yes’ response 1
score is to be given. The total number of ‘Yes’ scores
thus making the total score of the individual in the
part. The inventory is a totally negative inventory.
When an individual answers in Yes it indicates his/
her difficulties. If he/she answers in ‘No,’ it indicates
that the individual has no such difficulty. It culminates
in a total score reflective of total adjustment score
(Table 1).
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RESULTS

In our study the mean age of control subjects was
43.45±8.60 years and Surgeons’ 43.70±8.79 years
respectively. Male to Female ratio was 2.3:1. The ratio
of controls to Surgeons was 1.5:1. It was observed
that IL-6 (pg/ml) at baseline was 28.57±17.07 in
Surgeons which significantly higher (p<0.024) in
comparison to control subjects, indicating higher
Stress levels among surgeons even at rest during
routine work period (Table 2 & Fig 1). Further, upon
measuring the IL-6 levels in the Surgeons after they
performed surgery, revealed that IL-6 increased after
surgery to 29.50±11.46 from pre-surgery values of
28.57±17.08 (p<0.693) (Table 3 & Fig 2). The Types
of Surgery performed involved one above knee
Amputation, one Nephrectomy, Vaginal Hysterectomy,
Haemorriods, breast lump, Hernia, Appendicitis etc. When we looked at IL-6 level variation in relation

to Stress among Surgeons, we found our study
revealed that Surgeons with greater than 5 years of
experience had a lesser increase in their postsurgery
IL-6 levels ie, 28.59±12.33 and 30.86±10.66  in
comparison Surgeons with less than 5 years of
experience whose IL-6 levels showed a greater spike
from a baseline of 25.76±13.64 to 32.78±21.57
postsurgery. Demonstrating perhaps that Surgeons
with more than 5 years’ experience had better coping
capabilities17.

Table 1 — BAI Reference Ranges and Interpretation

Ares of Description Score Range
Adjustment Men Women

Home Excellent 0-1 0-1
Good 2-3 2-3
Average 4-11 4-12
Unsatisfactory 12-16 13-17
Very Unsatisfactory >16 >17

Health Excellent 0-1 0-1
Good 2-3 2-4
Average 4-8 5-9
Unsatisfactory 8-13 10-14
Very Unsatisfactory >13 >14

Social Very Aggressive 0-2 0-4
Aggressive 3-6 5-8
Average 7-15 9-19
Retiring 16-20 20-24
Very Retiring >20 >24

Emotional Excellent 0-1 0-2
Good 2-3 3-6
Average 4-11 7-15
Unsatisfactory 12-15 16-20
Very Unsatisfactory >15 >20

Total Score Excellent 0-8 0-16
Good 9-21 17-30
Average 22-47 31-58
Unsatisfactory 48-60 59-79
Very unsatisfactory >60 >79

Table 2 — Observed difference in IL-6 at Baseline Control
versus Surgeons

Variables Surgeons Control p-value
(N=20) (N=20)

Non-Surgeon

Age 43.7±8.8 43±9.1 0.806
Base Line IL-6 (at rest) (pg/ml) 28.6±17.1 16.1±16.4 0.024

Note : Student 't' test was conducted to analyse the significance
difference between Two groups (Surgeons versus Control) with
95% Confidence level Pre-op IL-6 found to be significant (p-value
0.024)

Fig 1 — Observed difference in IL-6 at baseline control versus
Surgeons

Fig 2 — Comparison of baseline IL-6 and Postoperative IL-6 in
Surgeons

Table 3 — Comparison of baseline IL-6 and Postoperative IL-6
in Surgeons (Mean±SD)

Surgeons IL-6 before Surgery IL-6 after Surgery p-value

IL-6 (pg/ml) 28.6±17.1 29.5±11.5 0.693
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BAI personality Scores assessing
the individual’s adjustment in various
domains were as follows. In the
domain of home both Surgeons and
controls had good adjustment
(3.60±3.90 versus 2.85±3.91). In the
health domain Surgeons had a better
and statistically significant adjustment
in comparison to controls (4.00±3.52
versus 4.85±5.16 p<0.001). However,
in the social domain a trend towards
higher aggressiveness in Surgeons
was observed (6.55±5.32 versus
6.30±7.06 p<0.035). Surgeons had
better scores in the emotional domain
which was statistically significant
(4.55±4.48 versus 5.55±6.08
p<0.008). In the overall total
adjustment scores, control subjects
had significantly better scores
(25.30±10.29 versus 17.05±20.44
p<0.000) (Table 4 and Fig 3).

The BAI scores among Heath, Emotion and total
Adjustment were significantly different between
Surgeons and Controls. Overall Surgeons faring
significantly better ie, moderate Anxiety levels were
much lower compared to controls. In terms of health,
emotional adjustment capabilities and overall better
coping capabilities (Table 4).

DISCUSSION

Chronic low-grade inflammation, in particular
increased concentrations of proinflammatory
cytokines such as IL-6 in the circulation, is observed
with increasing age. We must note that IL-6 levels
increase because of various medical, psychological
conditions and life-style choices as well. Research
showing that acute as well as Chronic Psychological
Stress also increase concentrations of IL-6 supports

the notion of a close link between an organism’s
response to physiological and psychological
perturbations. In summary we would further
underscore the particular importance of IL-6 as a
messenger molecule that connects peripheral
regulatory processes with the CNS18.

Psychological Stresses were associated with the
physiological response such as changes in
immunological response and inflammation. Anxiety
and Depression contribute to increased risk for
disorders with an inflammatory etiology and elevated
inflammatory activity may be a significant moderator
of emotion-disease interactions19.

Stress has long been recognised as a significant
factor contributing to performance of individuals in
aviation, military and competitive sports. In all these
fields, specific training interventions have been
established. Surgery being a human safety critical
domain in which the Surgeon’s performance is a
crucial determinant for patients’ outcome, yet the
effects of Stress on medical professionals are seldom
acknowledged and formal training to cope with Stress
is rarely offered20.

In a study of Stress in women who reported greater
Depression, Anger, Fatigue, or Total Mood
disturbance had significantly higher levels of IL-6, and
women with greater vigour had lower IL-6 levels. It
was observed that Levels of IL-6 were not related to
Anxiety or confusion21,22.

Surgical expertise being complex, Surgeons at
large are resilient and are adapted to high Stress

Table 4 — Showing BAI Scoring

BAI Scoring (Variables) Surgeons Control P-value
[0-13: Minimal, 14-19: Mild, Median Median
20-28 moderate, 29-63: Severe]

BAI Home (15,10) 3.0 3.0 0.567
BAI Health (15,10) 5.0 7.0 0.001
BAI Social (15,10) 8.0 10.0 0.048
BAI Emotional (15,10) 5.0 9.0 0.004
BAI Total Adjustment (20,9) 23.0 27.0 0.004

Note : Mann Whitney test was used to analyse the significance
difference between two groups (Surgeons versus Control) for
above variable with 95% Confidence level Other than BAI Home
all the above variables found significant. Interpretation of BAI
scores: Grand sum between 0-21 indicates Very Low Anxiety.  A
grand sum between 22-35 indicates moderate anxiety.

Fig 3 — BAI scores in various domains
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levels compared to other specialities and normal
population. Association of Surgeons of Great Britain
and Ireland evaluated 1000 members with a postal
questionnaire related to occupational stressors, it was
observed that major individual stressors were,
interference of the job with personal life, general
administration and burden of higher number of
patients in the clinics. Surgeons showed mean Stress
scores significantly higher than the general population
on two subscales of the mental health index23,24.

In our study the Surgeons demonstrated better
coping capabilities in comparison to Non-health care
Workers, in terms of IL-6 levels and BAI scores. The
Surgeons were also seen to cope with the stress of
surgery with no significant raise in IL-6 levels before
and after surgery. Surgery is a highly pressured field
with specific demands. Surgeons characteristically
enjoy the stimulating features of their work. The issue
of intraoperative stress elicited strong responses in
Surgeons, seems particularly to affect non-technical
performance: judgment, decision making and
Communication. The coping strategies identified were
highly specific to intraoperative Stress management.
Decision-making pathways and team leadership
under acute Stress appear especially important.

Our study involved medical and psychological
components. Taking cognizance of this, the authors
considered some of the potential ethical issues
associated. BAI questionnaire dwells into personal
lives of the study subjects which means maintaining
confidentiality is paramount. This also meant that the
data will not be shared with the hospital administration.
The IL-6 levels measurement was done in the
research lab using numbered samples to preserve
confidentiality. We addressed these challenges by full
approval from Institutional Review Board (IRB)
obtaining informed consent, implementing
confidentiality measures with all data acquired.

CONCLUSION

Our study was able to demonstrate that IL-6 can
be used for evaluation of acute Stress. We found that
at baseline IL-6 values were higher in Surgeons in
comparison to controls, likely owing to Stress prior to
starting work in the Operating Room. In addition, our
study demonstrated an increase in the IL-6 levels
postsurgery. Therefore, we can conclude that IL-6 can
be an effective marker of acute Stress for further
research in larger studies. BAI scores also suggests
that Surgeons have good coping skills and with
greater experience in the surgical field possibly Stress
is better managed physiologically. Surgeons develop
such coping strategies individually, during their training

and subsequent practice through years of
Observation and by trial and error. Through this study
we would advocate for more structured formal training
to develop and instil stress-management strategies
among Health Care Workers in general and
particularly Surgeons.
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Competency-based Medical Education (CBME) is
being implemented across India in Medical

Colleges from the 2019 entrant batch. Several new
components are introduced which require focused
faculty training and handholding at times. The Medical
Council of India had prepared a meticulous roadmap
for this and dedicated faculty development programs

were initiated for the smooth and effective transition
into CBME. For teaching AETCOM sessions the NMC
(erstwhile MCI) has proposed an AETCOM module1

where vividly the module based teaching plans are
written. Alongwith the teaching learning methods, the
assessment plans are also mentioned in each
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The Practice and Faculties Perception of Challenges on Implementing
AETCOM Session : A Mixed Method Study

Hironmoy Roy1, Alka Rawekar2, Kuntala Ray3

Background : CBME curriculum has been made implemented since 2019 entrant batch. Since then as an integral
part of CBME curriculum, AETCOM training has also been commenced throughout India in all Medical Colleges, with
the NMC published AETCOM booklet as the guiding module for AETCOM training. But, so far the literature has been
searched, faculties feedback on AETCOM teaching and assessment, not much explored.

Aims and Objectives : (1) To explore the teaching learning methods as practiced, for AETCOM modules, (2) To
explore the assessment methods, as practiced, for AETCOM, (3) To determine the perception of faculties, for challenges
in implementing the AETCOM modules in their phase.

Materials and Methods : The faculties of Phase 1 & Phase 2 disciplines have been chosen as they have conducted
AETCOM classes and assessments for at least two times besides the COVID period. After the proper administrative
approval, the Head of the Department(s) and the faculties of the Phase 1 & Phase 2 disciplines have been interviewed
with a prestructured questionnaire having both close ended and open ended questions. The responses of the open
ended questions was recorded during interview and later on analysed thematically.

Result : All the faculties, who have been interviewed, were sensitized in faculty development programme (RBCW/
BCME). While revealing the department wise practice of AETCOM teaching, it was evident that, majority of the
departments has taken the responsibility of teaching AETCOM modules except one. Commonly for each modules two
hours get spend to teach.  Only two departments (29%) used to take the small group sessions to teach AETCOM,
whereas other uses lecture sessions for teaching AETCOM. None of the department has ever attempted for any
integration for teaching AETCOM.  Besides the NMC mandated 5 marks theory question only 37% have practice of
evaluation of reflective writing. 75% departments also assess AETCOM in practical examination either in form of
separate OSCE station (42%), or, as a part of the psychomotor station in OSCE carrying AETCOM items in checklist
(42%). One department (12.5%) use to assess the AETCOM of the student by global assessment in oral-viva table.
Whatever checklist they use in AETCOM assessment, are usually set in and validated in departmental meeting only. In
COVID times AETCOM has been assessed theory exam, online viva as well as incorporating OSCE in summative
examination. Faculties perceived ‘lack of willingness by all departmental faculties’ ‘low attendance of students’, ‘lack of
validated SLOs’, the ‘difficulty in validation of checklists’, ‘less time for planning of OSCE stations’ perceived as the
challenges for AETCOM assessment.

Conclusion : Till today, when almost four years have passed since the commencement of AETCOM sessions,
neither the teaching of AETCOM module nor the assessment of AETCOM is getting its proper way as was suggested
in the module booklet; where the cause may be multifactorial. This study likes to explore the causes within its limitation.

[J Indian Med Assoc 2025; 123(1):  50-6]

Key words : AETCOM, Assessment, Module, Challenges.

Editor's Comment :
Aligning to directives of ongoing CBME curriculum AETCOM
sessions to be taught and to be assessed to the UG medical
students by all the departments.
This present study explores that neither all the departments
are practicing it in equity nor assessment is going on in
equitable way. Secondly this study attempts to explore the
challenges perceived by the faculties for such, so that in
future it may get streamlined.
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module. In Phase 1 there are five modules with
dedicated 34  teaching hours, in Phase 2 there are
eight modules to teach in dedicated 35 hours. For
each module, the desired competencies, their level
in Millar’s pyramid, the case scenarios (where
needed) as well as the teaching methods (eg, The
exploratory large group, the small group discussion,
the tag-along sessions, the panel discussions etc.)
have been mentioned in detailed. In many of the
modules the competencies have been set in such so
that the “shows how” level has been addressed.

Now, the 2019 entrant students are in the Phase 3
MBBS. So it’s quiet obvious that the faculties of Phase
1, Phase 2 MBBS have already implemented the
AETCOM modules for the students and the faculties
of Phase 3 MBBS are presently implementing the
module for the said students. Moreover in the interim,
lockdown prevailed for the COVID-19 pandemic. So it
can be presumed that Phase 1 disciplines have taught
& assessed AETCOM for atleast three times in full
course (2019 entrant batch, 2020 entrant batch, 2021
entrant batch) whereas, the Phase 2 disciplines have
taught it for two times in full course. Whatever the
literatures have been searched, there the authors either
worked before the proper implementation of module,
or in the COVID lockdown times, when the module
could not be properly implemented nationwide.
Nowhere the feedback and perception of faculties, who
are factually accustomed with AETCOM classes and
assessment for atleast of two subsequent sessions;
been found.

As till date no evaluation has been done on
implementation of AETCOM curriculum said
programme so far has been searched in the existing
literature. So this study aims to explore the existing
practice of teaching and assessing AETCOM as well
as the faculties’ perception for challenges to
implement it; in regards to Phase 1 & Phase 2 MBBS
disciplines.

Research Question :
(1) Whether the AETCOM sessions have been

taught and assessed in Phase 1 & Phase 2 MBBS
courses?

(2) Whether the faculties perceives any challenges
to implement the AETCOM curriculum in their
respective phases, or not ?

AIMS AND OBJECTIVES

 Aims :

• This study aims to explore how the AETCOM
sessions are being in practice for the MBBS students
and

• secondly what are the perceived challenges by
faculties to implement AETCOM sessions for MBBS
students

Objectives :
(1) To explore the teaching learning methods as

practiced, for AETCOM modules, in     Phase 1&
Phase 2 MBBS

(2) To explore the assessment methods, as
practiced, for AETCOM in Phase 1 & Phase 2  MBBS

(3) To determine the perception of faculties of
Phase 1 & Phase 2 MBBS, for challenges in
implementing the AETCOM modules in their phase

MATERIALS AND METHODS

Study Design : Exploratory- purpose based
fundamental study- a mixed method study

Study Period : 06 months.
Period Required for Data Collection : Two

months
Study Setting : The study has been carried on in

the Institute of Post Graduate Medical Education &
Research, a Government Medical College of Kolkata
incepted for undergraduate admission since 2008.
For data collection all the departments involved in
teaching of Phase 1 & Phase 2 MBBS students were
visited and faculties were approached.

Sample Size : At present academic year,
disciplines of first, second and third Professor part 1
are participating in AETCOM teaching and
assessment. But, excluding the COVID lockdown
times, the departments of first & second Professor
MBBS have already taught AETCOM for atleast two
times to the students of their respective professional
courses. So, the departments participating in teaching
of Phase 1 & Phase 2 MBBS courses have been
included in this study.

Study Population : Eight departments were
visited- Anatomy, Physiology, Biochemistry, Pathology,
Microbiology, Pharmacology, FMT & Community
Medicine for the data collection.

Inclusion Criteria : The faculties, who provided
the informed consents, will be incorporated in the
project. Fortunately all of them have provided consent.

Exclusion Criteria : The clinical departments,
though participates in teaching to the Phase 2
students, but, as not participates in teaching of
AETCOM module for Phase 1 & Phase 2 (rather they
teaches the modules for Phase 3) are not been
included in this study.

Study Tool :
(1) A pre-designed, semi structured, interview

schedule was used. After initial framing the
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questionnaire has been validated by the MEU and
CC members of the institute. The questionnaire
contains five parts, as —

Part 1 : General information
Part 2 :  Close ended questions in regards to the

departmental practice of teaching AETCOM
Part 3 : Close ended questions of faculties’

practice of teaching AETCOM
Part 4 : Close ended questions of practice of

assessment of AETCOM
Part 5 : Open ended questions for perceived

challenges to implement the class & assessment of
AETCOM

(2) A smartphone of Samsung Galaxy S10 model
was used for recording their responses to open ended
questions

Methods of Data Collection :
As this project is a part of the course of PG

Diploma ME under Dutta Meghe Institute of Medical
Sciences (JNMC Wardha), so initial approval has
been obtained from the respected guide. After the
approval, proposal was submitted for accordance
from Institutional Ethics Committee and the respective
permission was obtained vide memo no IPGMER/
IEC/2023/223 dt. 13/4/2023. As a necessary tool a
pre-designed information collection sheet and faculty
interview guide have been made and validated by the
MEU faculty members of the institute.

Individual departments (Anatomy, Physiology,
Biochemistry from Phase 1; Pathology,
Pharmacology, Microbiology, FMT from Phase 2 &
Community Medicine) were visited. The concerned
Head of the Department and one faculty, who is used
to take the AETCOM classes for students, as selected
by HOD; were interviewed and their responses were
recorded. The responses to open ended questions
were recorded in Smartphone Voice Recorder system
with permission from the faculty and later on analysed.

Statistics : The data collected will be checked for
completeness and consistency. Collected quantitative
responses were analysed in Microsoft excel tool-sheet
to gather the result. The recorded narrations were
coded in common used phrases and accordingly
analysed using the concept of thematic analysis.

RESULT

Out of total 16 faculties interviewed, there were
six (6) Professors, four (4) Associate Professors &
six (6) Assistant Professors. All the faculties, who have
been interviewed, were sensitized in Faculty
Development Programme (RBCW/BCME). Out of the
eight (8) departments, three departments have taken

AETCOM classes for three subsequent batches of
students. Four (4) departments have taken classes
AETCOM classes for two batches. One department
has not yet participated in any of AETCOM classes
for students (Table 1 / Fig 1, Issue 1, Q 1-3).

Departmental Practice of Teaching AETCOM :
While revealing the department wise practice of

AETCOM teaching, it was evident that, Anatomy
Department has taught 2 modules, Physiology
Department has taught 2 modules and Biochemistry
Department is used to teach one AETCOM modules
for Phase 1 students. Pathology Department yet to
teach any module, Microbiology Department used to
teach 2 modules, Pharmacology Department used
to teach one modules, Community Medicine
department used to take classes on two modules and
rest of the three modules are used to be taken by
FMT Department. Although 28.5% respondents have
told that they needed for more than 3 hours classes
for one AETCOM module but majority dedicates for
two hours or even less to coven one module of
AETCOM. Similarly, only two departments (29%) has
told that they used to take the small group sessions
to teach AETCOM, whereas other uses lecture
sessions for teaching AETCOM. None of the
department has ever attempted for any integration
for teaching AETCOM. During the COVID-19
lockdown times, faculties have taken online classes
by powerpoint, to teach AETCOM (Table 1 / Fig 1,
Issue 2, Q 4-8).

Faculties’ Practice of Teaching AETCOM :

While collecting faculties practice on teaching
AETCOM it came out that only 28.5% of them ask the
students to write the reflection after the AETCOM
classes. Even 7.14% has never guided students on
writing reflections. Even 21% faculties never described
specific learning objective from the competencies
given. Only 50% faculties “often” tells the objectives in
class. During the classes almost all faculties used to
introduce interactivity by probing questions (100%),
followed by brain storming (64%). Only 21% faculties
follow the practice of arranging debates among
students (Table 1 / Fig 1, Issue 3, Q 9-11).

Departmental Practice of Assessment of
AETCOM:

Although all the departments assess AETCOM in
both formative & summative examination in especially
in format of 5-marks theory question but only 37%
have practice of evaluation of reflective writing. 75%
departments also assess AETCOM in practical
examination either in form of separate OSCE station
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(42%), or, as a part of the
psychomotor station in OSCE
carrying AETCOM items in
checklist (42%). One
department (12.5%)use to
assess the AETCOM of the
student by global assessment
in oral-viva table. Whatever
checklist they use in AETCOM
assessment, are usually set in
and validated in departmental
meeting only. In COVID times
AETCOM has been assessed
theory exam, online viva as
well as incorporating OSCE in
summative examination
(Table 1 / Fig 1, Issue 4, Q 12-
17).

Faculties’ Perception of
Challenges to Implement
AETCOM Classes &
Assessment :

Lack of willingness by all
departmental faculties to
participate the AETCOM
classes, low attendance of
students, lack of validated
SLOs, other institutional
assignments of the faculties,
difficulty in integration with
other departments, whole day
packed up class schedule etc.
were perceived as the
hindrances to implement the
AETCOM classes. Even if the
faculties wishes to make the
AETCOM assessments, the
difficulty in validation of
checklists, less time for
planning of OSCE stations
perceived as the challenges
for AETCOM assessment.
Even they have mentioned
that late issuing of logbook
makes the effect of reflection
writing less for the students
(Table 2&3 / Fig 2&3).

DISCUSSION

AETCOM has been
mandated since 2019 entrant
batch in the MBBS curriculum.

Table 1
Responses % age

Issue 1 : Demographic distribution of the participants

Q1 For how many years you are 03 batches 03 37.5%
taking AETCOM classes? 02 batches 02 25%
[n=8, 8 departments] 01 batch 00 0

None 01 12.5%

Q2 Have you undergone Yes 16 100%
RBCW/BCW training? No 00 0
[n=16, 16 faculties]

Q3 Your designation Prof 06 37.5%
[n=16, 16 faculties] Assoc Prof 04 25%

Asst Prof 06 37.5%

Issue 2 : Frequency distribution of responses on Departmental practice of AETCOM
teaching

Q4 How many AETCOM modules none 01 12.5%
have been taught in your One module 02 25%
department in last two years? Two modules 04 50%
[n=8, 8 departments] Three modules 01 12.5%

More than 3 modules 00 0

Q5. On average how many 01 hour 02 28.5%
teaching hours get dedicated 02 hours 02 28.5%
for teaching of one module? 03 hours 01 14.2%
[n=7, as one dept hasn’t More than 3 hours 02 28.5%
taught AETCOM till date]

Q6 What is the usual teaching Large group, didactic lecture 00
learning method get followed Large group- interactive lecture 02 28.5%
in teaching AETCOM? Large group- role play
[n=7, as one dept hasn’t     with interactive lecture 02 28.5%
taught AETCOM till date] Large group- Video demonstration

      with interactive lecture 01 14.2%
Small group teaching 02 28.5%

Q7 Have the AETCOM classes Always 00 0
were arranged by integrating Often 00 0
with other departments? Seldom 00 0
[n=7, as one dept hasn’t never 07 100%
taught AETCOM till date]

Q8 During COVID times how Online PPT 02 66%
you taken AETCOM classes? WhatsApp video demonstration
[n=3, as only Phase 1 disciplines      followed by online discussion 01 33%
had students at that time] No class happened 00 0

others 00 0

Issue 3 : Frequency distribution of responses on faculties of AETCOM teaching

Q9 Do you guide students for Always 04 28.5%
how to write reflection? Often 08 57.1%
[n=14, as one department Seldom 01 7.14%
yet to teach AETCOM never 01 7.14%
so two faculties excluded]

Q10 Do you practice to narrate Always 00 0
Specific Learning Objective (SLO) Often 07 50%
in all classes of AETCOM? Seldom 04 28.5%
[n=14, as one department yet never 03 21.4%
to teach AETCOM so
two faculties excluded]

Q11 During teaching how you Probing question 14 100%
make the session interactive? Brain storming & think-pair-share 09 64.2%
(multiple option) Ask to write reflection 03 21.4%
[n=14, as one department yet Arranging debates 03 21.4%
to teach AETCOM so others 00 0
two faculties excluded]

Contd......
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Although the interim COVID
pandemic has created a mess
in the educational forum all
over India. In our institution too
it took time to cope up with the
normal pace of teaching
learning after the pandemic.
Whatsoever, the AETCOM
teaching and assessment has
been initiated from the very
2019 entrant batch, who are at
present in clinical disciplines.
So this study was carried on
to explore the practice of the
AETCOM.

Zayapragassarazan Z,
Kumar S, Kadambari D in 2019
2, have reviewed the records
of feedback of 200 participant
faculties of subsequent nine
(9) ATCOM sensitization
programmes and documented
that according to them learning
of AETCOM was more
preferred in self-directed
learning mode rather than the
didactic lecture. Moreover it
also came out that
assessment would to be
standardized and for the
sustainability of the ATCOM
module, it would to be fostered
by the administration. Since it
was 2019, means when the
module have just launched, so
obviously, authors could not
enlighten the perception of the
faculties who have already
participated for the AETCOM
classes and assessment for
atleast subsequent two years.

In subsequent year,
Srivastava SR, Srivastava PS3

has published their review of
28 published articles for the
anticipated challenges of
sustainability of AETCOM
teaching, where they have
pointed out collaborative
efforts (integration) among the
departments to sustain the
AETCOM classes to
undergraduates.

Table 1 Contd.....
Responses % age

Issue 4 : Frequency distribution of responses on Departmental practice of AETCOM
assessment

Q12 In which exam you used to In formative assessment only 00 0
assess AETCOM? In summative assessment only 00 0
[n=8, 8 departments] In both 08 100%

Q13 How you assess AETCOM 5 marks theory question 08 100%
in theory exam? (one option) Reflection analysis only 00 0
[n=8, 8 departments] Both 03 37.5%

Q14 Do you assess AETCOM Yes 06 75%
in Practical exam? No 01 25%
[n=8, 8 departments]

Q15 Which tool you use to assess A full AETCOM OSPE station 03 42.8%
AETCOM in practical exam? As a part of other psychomotor
(best option)  station with AETCOM checkpoints 03 42.8%
[n=7, as one department Peer evaluation 00 0
has not assessed Multisource feedback 00 0
AETCOM in practical exam] Kalamazoo checklist 00 0

Global assessment in Viva table 01 12.5%

Q16 If checklist is used, how it gets Departmental decision 06 100%
validated? University 00 0
[n=6, as six MEU/CC members 00 0
departments use checklist] No validation done 00 0

Q17 During COVID period how Only theory 03 100%
you have assessed AETCOM? Online viva 01 33.3%
(multiple option) OSPE in formative assessment 01 33.3%
[n=3, as during
COVID times only departments
of Phase 1 have participated]

Table 2 — Faculties’ perception of challenges to take AETCOM classes (n=14*)
(*As one department has never taken AETCOM classes, so excluded)

Challenges to continue AETCOM class Numbers of % age of
Respondent respondent

Code 1 “neither all faculties are willing, nor conversant” 14 100.0%
Code 2 “students not attend” 14 100.0%
Code 3 “faculties are overburdened with other responsibilities” 9 66.7%
Code 4 “no university guideline for validated SLOs” 8 58.3%
Code 5 “integration difficult” 7 50.0%
Code 6 “tight class schedule from 9 to 4 core subjects” 11 83.3%
Code 7 “follow up becomes difficult when weekly one hour class” 9 66.7%
Code 8 “threat from subject core topic, to share the class hours” 11 83.3%
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In 2021, Ghosh A,
Bir A4 in their work of
faculties’ perception
of written
assessment of
AETCOM, with 96
participant faculties,
have mentioned that
majority of the
faculties went in
against of written
assessment of
AETCOM. In this
context it would to
mention that their
COVID lockdown
prevailed during their
period of work.

Recently, in 2022,
Ganguly B, D Souza
R, Nunes R5 have
published their work
to explore the
challenges in
teaching learning
process of bioethics module. In the period of one year
of 2020-21, they initially have interviewed 357
undergraduate students and 47 teachers with
structured questionnaire, and later conducted FGD
with 32 faculties. Majority of the students (54%)
preferred the teacher-directed learning, whereas they
expressed their comfortability for assessment even
by non-teaching staffs (74%). But they mentioned that
assessment would to be restricted in formative part
only. 25-34% teachers preferred debates, case based
discussions in village setting as the teaching method.
They opined that AETCOM to be assessed in both
formative and summative examinations, but they
opined against the OSCE as the tool. Incidentally, at
that time (2020-21), both the teachers and students
were very first time exposed to AETCOM module with
the prevailed COVID scenario.

Jain T, Mohan Y (2022)6 has mentioned in their
article has proved the significant changes in
communication skill in the medical interns posted in
rural/urban training centres during their internship,
when they got sensitized with AETCOM by using the
AETCOM module. Whatsoever, since the 2019 entrat
students in our institution has not been promoted to
internship till now, so this could not been evaluated.

In 2023, at present, even when this study has been
conducted, the disciplines of Phase 1, Phase 2 &

Phase 3 MBBS are teaching AETCOM following the
module prescribed by NMC. But their practices
reflects that still there are hindrances, challenges to
implement the AETCOM teaching as well as
assessment in the desired mode. Even some of the
departments’ don’t know whether they would need to
teach it or not.  Possibly the suggestion of Kapoor A
(2017)7 for implementing the concept of ‘facilitator’s
handbook’ felt essential to run the AETCOM teaching
and assessment in standardized way.

Scope of this Study :

By the study, the present practice of AETCOM
module implementations has been explored out.
Moreover the challenges perceived by the faculties
are mapped out to make the recommendation. This
study, if being carried out with more time period, can
be extended to the other phases of MBBS curriculum
and focused group discussion also can be carried
out with the faculties to explore the challenges.
Moreover this study may be further extended to other
medical institutions to map out their practice and
challenges.

Limitations of this Study :
For the time constrain, this study has been carried

out for only two months’ time, in limited numbers of
faculties. This limitation may be overcome when more
time would been allowed.

Table 3 — Faculties’ perception of challenges to take AETCOM assessment in Practical (n=14*)
(*As one department has never taken AETCOM assessment in Practical, so excluded)

Challenges to include AETCOM in assessment Numbers of % age of
respondent respondent

Code 1 “No university guideline to include neither in FA, nor in SA” 11 83.3%
Code 2 “Students log books are not timely issued, so reflection becomes too late” 6 41.7%
Code 3 “It needs logistics to make the simulated environment” 11 83.3%
Code 4 “Planning of OSCE station needs time to concentrate” 14 100.0%
Code 5 “validation of checklist difficult” 14 100.0%
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CONCLUSION

Teaching & assessment of AETCOM is now
mandatory by NMC since 2019 GMER and in recent
2024 guideline also it is pertinent for every
undergraduate department. Every challenges and
hurdles would to be smoothen by administrative
policies so that it gets implemented in all spheres.
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Chronic Kidney Disease encompasses a spectrum
of different pathophysiologic processes

associated with abnormal kidney function and a
progressive decline in glomerular filtration rate1. CKD
is a clinical syndrome that arises due to the loss of
irreversible renal function and contributes to
endocrine, excretory, metabolic, synthetic and
excretory activity resulting in the accumulation of
substances such as Non-protein Nitrogen products,
resulting in metabolic disturbances resulting in some
distinct clinical manifestations.

Chronic Kidney Disease is defined according to
the presence or absence of markers of kidney
damage and the level of Kidney Function (GFR),
irrespective of Kidney Disease (the specific
diagnosis). 

(1) Kidney damage for >3months, as defined by
structural or functional abnormalities of the kidney,
with or without decreased GFR, manifest by either, 

(a) Pathological abnormalities or 
(b) Markers of Kidney damage, including

abnormalities in the composition of the blood or urine
or abnormalities in imaging tests.

AIMS AND OBJECTIVES

(1) Study of prevalence of Thyroid dysfunction in
patients with Chronic Renal Failure.

(2) To correlate severity of Chronic Renal Failure
and alteration of Thyroid indices.

MATERIALS AND METHODS

Study Setting :

The study was conducted in Department of
General Medicine, Silchar Medical College and
Hospital, Assam. 

Study Period :

The current study was conducted among the
Indoor patients in the Department of Medicine, Silchar
Medical College over a period of one year from 1st

June, 2019 to 31st May, 2020.

Study Design :

The present study is a Hospital based
Observational Study.

Source of Data :

Patients with Chronic Kidney Disease admitted in
Silchar Medical College and Hospital, Silchar,  Assam
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The Study of Thyroid Profile in Patients with Chronic Kidney Disease —
A Hospital Based Observational Study

Daemi Nongtdu1, Polok Das2

Background :  Chronic Kidney Disease encompasses a spectrum of different pathophysiologic processes associated
with abnormal kidney function and a progressive decline in glomerular filtration rate.

Materials and Methods : A hospital based observational study of one year duration was conducted in the Department
of General Medicine, Silchar Medical College and Hospital with 100 Chronic Kidney Disease patients. The thyroid
profile of the 100 patients with Chronic Kidney Disease patients was  conducted .

Results and Observation : Age ranges from 30-59 years which were sub-grouped into three age groups [30-39
years, 40-49 years,50-59 years]. Female patients were 52 in number constituting 52% whereas males were 48 in
number constituting 48%. The study range of serum T3 is 11-171 ng/dl and the mean being 79.80 ng/dl (normal range
is 80-180ng/dl ). In our study 65 patients had low T3 syndrome, 50 patients had low T4 syndrome and 3 patients had
Hypothyroidism. 

Conclusion : As age increases the incidence of low T3 syndrome increases in our study. According to our study as
age increases the severity of Chronic Kidney Diseases increases.

[J Indian Med Assoc 2025; 123(1):  57-9]

Key words : Low T3, Chronic Kidney Disease, Thyroid Function.

Editor's Comment :
Thyroid dysfunction is common in CKD patients and the
severity of dysfunction increases with the progression of
CKD.
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who were on conservative management as well as
hemodialysis fulfilling the criteria of Chronic Kidney
Disease.

Sample Size :
All patients admitted with Chronic Kidney Disease

in the Department of General Medicine as inpatient
of Silchar Medical College over a period of one year
from 1st June, 2019 to 31st May, 2020 meeting the
inclusion criteria and exclusion criteria and are willing
to participate in the study.

RESULTS

In our study of 100 patients of CKD who were on
conservative management including Hemodialysis
fulfilling the criteria were studied, among them 48 were
males and 52 were females and their age varied from
30 -59 years (Tables 1&2).

Among the 100 patients in our study, 52 patients
were females and 48 were males constituting
respectively to 52% females and 48% males (Table 3).

In our study of 100 patients,65 patients have low
serum T3 levels (65%) in the different stages of CKD
and 35 patients have normal serum T3 levels (35%)
and patients of stage 5 disease have the highest
number of patients with low serum T3 values with a
statistically significant p value of <0.05. So in this
study, majority of the population studied have low T3
syndrome with the mean value being 79.80.

DISCUSSION

The present study was aimed at to assess the
prevalence of Thyroid Dysfunction in CKD and
severity of Renal Disease. A large number of
Hormonal Systems are affected by CRF, yet it remains
unclear to what extent these changes are responsible
for manifestations of Uremic Syndrome.

In our study, CKD patients on conservative
management including Hemodialysis were studied.
This is because thyroid profile undergoes changes
due to dialysis independent of that due to Chronic
Kidney Disease. Dialysis also changes the previous
serum thyroid hormone status in patients with renal
failure. Various studies have been studied by
comparing CKD patients on conservative
management and patients on Hemodialysis by
Ramirez2 and Kayima, et al3.

In our study of 100 patients who were on
conservative management including Hemodialysis
fulfilling the criteria of CKD were studied, among these
100 patients 52 were females and 48 were males and
their age varied from 30-39 years. Among these 100
patients, patients of age group 30-39 years were 16,
40-49 years were 51, 50-59 years were 33 in number
which constitutes a total of 100 patients.

Among the 100 patients, 52 were females
constituting 52% and 48 were males constituting 48%.

In our study of 100 patients, 65 patients have Low
serum T3 levels (65%) in the different stages of CKD,
and 35 patients have Normal serum T3 levels (35%)
and patients of stage 5 disease have the highest
number of patients with Low serum T3 values with a
statistically significant p value of <0.05.

So, in this study, majority of the population studied
have Low T3 syndrome with the mean value being
79.80. So 65 patients had Low T3 syndrome in our
study. The prevalence of Low T3 in stage 3A&B is
33% whereas in stage 4 is 51% and in stage 5 is
78.95%. This observation is consistent with Sang
Heon Song, et al4 in which the prevalence of low T3
will be increased according to the increase in stage
of CKD.

Table 1 — Age Distribution of Cases 

Age in Total
Years  Frequency Percentage

30-39 16 16%
40-49 51 51%
50-59 33 33%
Total 100 100%

Table 2 — Sex Distribution of Cases

Sex Frequency Percent

Female 52 52%
Male 48 48%
Total 100 100%

Table 3 — Distribution of Low T3 in various stages of CKD

 CKD Total

GRADE 2 GRADE 3a GRADE 3b GRADE 4 GRADE 5 p Value Significance

TOTAL T3 NORMAL 2(100) 0(0) 6(66.67) 15(48.39) 12(21.05) 35(35) 0.001 Significant
LOW 0(0) 1(100) 3(33.33) 16(51.61) 45(78.95) 65(65)

Total 2(100) 1(100) 9(100) 31(100) 57(100) 100(100)
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As stated previously, HD and continuous
ambulatory peritoneal dialysis have shown to affect
the Thyroid profile independently of CKD. Also drugs
like heparin, furosemide used during dialysis will affect
the Thyroid profile. Kayima, et al3 and Giordano, et
al5 have shown studies regarding effect of dialysis on
CKD patients with Thyroid dysfunction. These studies
showed no significant improvement in thyroid profile
after repeated hemodialysis. But in the patients who
have undergone Renal Transplant Surgery, most of
the Thyroid function parameters returned to normal
with TSH below normal.

CONCLUSION

It is concluded from the present study that the
prevalence of Low T3 increases with age and the
severity of Chronic Kidney Disease also increases
as age increases. 
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Original Article

Influence of Hypothyroidism on Serum Calcium Levels in
Postmenopausal Women

M Monisha1, R Swetha2, G Veeraraghavan3, C Ananda Vayaravel4

Background : Hypothyroidism, is a common endocrine disorder manifesting with altered mineral metabolism.
Hence, we designed this research to compare the levels of total and ionised calcium in postmenopausal women with
and without thyroid dysfunction.

Materials and Methods : This is a case control study with 75 hypothyroid postmenopausal women and 25 euthyroids.
Triiodothyronine (T3), Thyroxine (T4) level, Thyroid Stimulating Hormone (TSH) and serum total and ionised calcium
were analysed. Statistical analysis was done using SPSS software.

Results : Postmenopausal women with hypothyroidism showed a significant reduction in total and ionised calcium
levels with increase in duration of disorder. Correlation analysis with calcium (Total and Ionised) showed a significant
negative correlation for Thyroid stimulating hormone and positive correlation for Triiodothyronine and Thyroxine.

Conclusion : Reduction in total and ionised calcium level was observed in postmenopausal women with
hypothyroidism. It is due to reduced intestinal absorption and increased renal loss which is worsened by dysfunctional
thyroid.

[J Indian Med Assoc 2025; 123(1):  60-2]

Key words : Hypothyroidism, Ionised calcium, Osteoporosis, Postmenopausal Women.

Editor's Comment :
Calcium reduction was observed in postmenopausal women
with hypothyroidism. Moreover, menopausal oestrogen
deficiency induces calcium loss influencing extra skeletal
calcium homeostasis. So, evaluation of mineral status in
hypothyroidism may support early prediction and prevention
of osteoporosis and neuromuscular complications in
postmenopausal women.

Thyroid hormone is a central regulator of body’s,
hemodynamic system, thermoregulation as well

as metabolism which includes regulation of lipid,
carbohydrate, protein, electrolytes and minerals1.
India accounts for 42 million individuals with thyroid
disease2. Hypothyroidism is a common thyroid
disorder among postmenopausal women over the age
of 50 years. This could be attributed to the
physiological negative feedback by Thyroxine during
menopause3,4. Calcium ion is the fifth element and
most prevalent cation found in body with vital roles.
Some of these include skeletal mineralisation,
neuromuscular conduction, blood coagulation,
maintenance of normal tone and excitability of skeletal
and cardiac muscles5. Hypothyroidism is receiving
greater attention as it causes a wide range of clinical
manifestations ranging from metabolic to
cardiovascular disorders6, deteriorating renal
function7 and derangement in bone mineral

metabolism. It has an altered mineral metabolism by
its direct or indirect action on bone turnover8 and
exacerbates the risk of secondary osteoporosis.
Oestrogens take a role in bone re-modelling by
retarding interleukin (IL)-6 productions that reduces
bone resorption and influences osteoclast apoptosis.
Menopause, therefore results in longevity of
osteoclasts; induction of calcium loss by reduction in
intestinal calcium absorption and renal calcium
conservation9. The ionised calcium, owing to its
biological active property, has been chosen as a best
indicator of calcium status. In our study, serum total
and ionised calcium and its correlation with thyroid
profile (Triiodothyronine [T3], Thyroxine [T4] and
Thyroid Stimulating Hormone [TSH]) in
postmenopausal hypothyroid women were assessed.

MATERIALS AND METHODS

It is a prospective, case control study carried out
for a period of 2 months. It included 100
postmenopausal women and they were divided into
4 groups.
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Group I – 25 Euthyroid postmenopausal women
(controls).

Group II – 25 Hypothyroid postmenopausal women
(duration less than 2 years).

Group III – 25 postmenopausal women (duration
of 2 -5 years).

Group IV – 25 postmenopausal women (duration
of more than 5 years).

Inclusion Criteria :
Postmenopausal women with TSH levels >5.50

(mIu/ml).

Exclusion Criteria :

Postmenopausal women with hepatic, renal
disease or any other critical illness, on mineral
supplementation, anti-thyroid drugs or any other
medications known to affect the calcium metabolism
or postmenopausal women who undergone total or
subtotal thyroidectomy were excluded from the study.

Subjects were selected based on inclusion and
exclusion criteria. After obtaining informed consent,
under aseptic precautions, 5ml of fasting venous
blood sample is collected from each patient and
analysed for thyroid profile, calcium and albumin.
Thyroid profile was done by ELISA; Total Calcium by
photometric Arsenazo-III dye binding method and
albumin by BCG dye method. Ionised calcium was
calculated by the formula:

Ionised Calcium =
0.25 × [0.9 + (0.55×total calcium) -(0.3×albumin)]10

The data was analysed by SPSS software.
Descriptive statistics were expressed as mean and
Standard Deviation. Analysis of Variance (ANOVA)
was performed to determine the significant
differences between the means of independent
groups. Pearson’s correlation coefficient was used
to establish the correlation between
Total thyroid profile and calcium. P
value <0.05 was considered
statistically significant.

OBSERVATIONS AND RESULTS

Among 100 postmenopausal
women, 25 were grouped as controls
with no underlying thyroid disorder.
Remaining 75 were grouped based
on their duration of the disorder. The
mean age of the control group was 49.5 years. The
mean age of II, III & IV groups were 49.1, 51.8 and
53.6 years respectively. We observed a significant
decrease in mean of total (F test = 8.14) and ionised
calcium (F test = 8.78) in hypothyroidism with a highly
significant p value of <0.001 when compared with

controls (Table 1). Decease in serum Calcium (Total
and Ionised) was noted with increase in duration of
thyroid dysfunction. Hypothyroidism for more than 5
years, had a significant decrease in calcium
concentration. Pearson’s correlation analysis showed
a significant negative correlation between TSH and
total and ionised calcium with ‘r values' of 0.52 and
0.48 respectively; non-significant positive correlation
between thyroid hormones and calcium (Table 2).

DISCUSSION

We observed a reduced concentration of calcium
(total and ionised) in hypothyroidism when compared
to subjects with normal thyroid function. Our findings
were in accordance to Neelakkhi Kalita, et al11 and
Susanna, et al study12. Decreasing levels of serum
calcium level after thyroidectomy as endorsed in MS
Islam study also proved the fact of mineral
derangement in thyroid disorder13. T3, T4 and TSH
levels had a significant difference between the study
groups. The reduction in serum calcium is in
proportion with the duration of hypothyroidism
establishing a negative effect on the mineral and
associated with degree and severity of the disorder.
Further, a negative significance between TSH and
calcium and a non-significant positive correlation with
the thyroid hormones and calcium are in accordance
with Mackawy AM, et al study14.

Serum calcium level and its rate of turnover were
lowered reflecting the risk for progression to
osteoporosis during endocrine abnormalities.
Hypothyroidism confers to approximately 2% to 3%
of bone loss over the following 5 to 10 years of
postmenopausal period15.

Bone loss due to extraction of calcitonin from the
gland facilitates tubular retention of phosphate and
tubular discharge of calcium from kidneys16.

Table 1 — Distribution of Serum Total, Ionized Calcium and Thyroid Profile among
Various Groups

Parameter Group 1 Group 2 Group 3 Group 4 F value
(n=25) (n=25) (n=25) (n=25) (n=25)

FT3 (p/ml) 3.08±0.83 2.85±0.67 2.28±1.02 2.66±0.87 3.9*

FT4 (ng/dl) 1.7±0.66 1.35±0.31 1.52±0.24 1.29±0.37 4.68*

TSH (mIu/ml) 1.19±0.36 41.13±13.38 35.1±7.57 59.38±16.05 23.71**

Total Calcium (mg/dl) 9.96±0.87 8.3±0.69 8.07±0.78 7.51±0.66 8.14**

Ionised Calcium (mg/dl) 5.02±0.55 4.91±0.55 4.85±1.19 4.06±0.45 8.78**

*p<0.05-Significant; **p<0.001-Highly significant

Table 2 — Correlation of Calcium (Total and Ionised) with
Thyroid Profile in Hypothyroid Postmenopausal Women

Correlation coefficient (r-value) T3 T4 TSH

Total calcium 0.45 0.67 -0.52*
Ionised calcium 0.29 0.32 -0.48*

*p<0.05-Significant
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The mechanisms of calcium reduction in
hypothyroid postmenopausal women is attributed to
(a) dysfunctional thyroid associated with an increased
excretion of calcium and phosphorous17, (b) Further,
oestrogen deficiency after menopause induces loss
of calcium by indirect effects on extra skeletal calcium
homeostasis as well as decreased intestinal calcium
absorption18.

Altered mineral metabolism emphasizes for the
evaluation and supplementation of minerals in
hypothyroid postmenopausal women. In addition to
osteoporosis, it has been recommended that early
diagnosis of hypocalcaemia and its replacement
would prevent life-threatening complications like
laryngospasm, tetany, seizures and cardiac
abnormalities19.

Limitations :
• The complaints pertaining to osteoporosis and

neuromuscular disorders including aesthesia,
weakness or tetany accompanied with hypocalcaemia
were not incorporated into this study.

• Dietary history was not considered.

CONCLUSION

Serum ionised and total calcium levels were
significantly altered in hypothyroidism. The effect of
hypothyroidism on the blood levels of total and ionised
calcium affects various metabolisms and results in
clinical manifestations in these patients. Hence it
signifies the need for routine screening and treatment
among postmenopausal hypothyroid women.
Supplementation of minerals should be carried out
early in these patients to prevent severe bone and
neuromuscular complications.
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Review Article

Food-drug Interactions : Clinical Significance and Management

Arjun Dhall1, Rajiv Dhall2

The type of food consumed and the time interval between food and oral drug intake are both crucial in the genesis
of some significant Food-drug Interactions (FDIs). Such interactions (usually detrimental but sometimes advantageous)
are on the rise because of an increasingly elderly population in which they are more frequent. This article presents a
review of the literature focussing on various clinically relevant FDIs. Emphasising on the prescriber’s perspective,
prevention and management have been highlighted. [J Indian Med Assoc 2025; 123(1):  63-5]

Key words : Food-drug Interactions, Bio-availability, Pharmacokinetics, Pharmacodynamics.

Editor's Comment :
Food-drug interactions are a distinct possibility in clinical
practice. They may significantly impact the desired outcome.
Specific advice regarding their avoidance and prevention
must be given when prescribing.

Healthcare Providers need to be very wary of the
type (and timing) of food the patient may be

consuming (regularly or intermittently) when
prescribing oral medication. There are common
pathways between food and oral drugs with regard to
utilisation by the body and this may lead to interactions
in several ways.
Pathophysiology and Pharmacological Basis :

FDIs may be Pharmacokinetic (involving drug
absorption, distribution, metabolism and elimination)
or Pharmacodynamic (involving drug effects at the
action-site)1 or a combination of both, different
outcomes may thus be expected in terms of drug
effectiveness and toxicity2,3. Pharmacokinetic
interactions may involve interference with
metabolising enzymes and transporters. CYP3A4 is
part of the metabolising enzyme superfamily
Cytochrome P450 which destroys drugs pre-
systemically. Transporters in the Gastrointestinal
enterocytes include the efflux transporter P-
glycoprotein (P-gp) which extrudes unknown
substances and the influx transporters Organic Anion
Transporting Polypeptides (OATPs) which facilitate
uptake of drugs4. These interactions may raise or
lower drug blood levels and consequently their effects
and toxicities. Increased absorption is particularly
concerning in drugs with a narrow therapeutic index.

Physicochemical properties of food such as
protein, fat, carbohydrate or fibre content are
important pharmacokinetically4. Common parameters
altered are area under the concentration-time curve,
Bioavailability and the Maximum plasma
concentration2. FDIs are of particular concern in

elderly patients because of age-related changes in
Pharmacokinetic function, diminished drug binding to
Plasma Proteins and diminished Renal and Hepatic
function and also because they are commonly on
multiple medications for chronic co-morbidities5. FDI
effects cannot be generalised because of unknown
phytochemicals in some food items and inter-personal
differences among individuals6. The hepatic
metabolism of several drugs is accelerated by High
Protein, Low Carbohydrate Diets.
Practical Examples and Clinical Significance :

From the prescriber’s perspective, several food
items such as Fruits, Fruit Juices, Dairy Products,
Fermented Foods, Aged Cheeses, Alcoholic
Beverages and Caffeine based beverages can
potentially interact with many drugs Pharmaco-
kinetically. The nutritious Grapefruit is rich in flavonoids
which have many health benefits7. However, Grapefruit
Juice (GFJ) is notorious for causing FDIs by
significantly decreasing intestinal metabolism (and
hence significantly increasing bioavalability) of drugs
which are substrates of the CYP3A enzyme8. GFJ may
also affect the activity of OATP and P-gp transporters9.
GFJ has been shown to significantly diminish the bio-
availability of fexofenadine (a widely used anti-allergic
antihistamine) likely by direct inhibition of intestinal
OATP-A10. This may be relevant to Apple and Orange
Juices also. GFJ increases the bio-availability of some
drugs such as the immuno-suppressant cyclosporine
and the antimalarial artemether. This is a ‘drug sparing’
effect allowing lowering of drug doses thereby
minimising side effects. Oral nitrofurantoin, cefuroxime,
itraconazole and griseofulvin are increasingly absorbed
when taken along with food. This beneficial interaction
may be utilized judiciously. Conversely, concomitant
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intake of food diminishes absorption of azithromycin,
isoniazid, amoxicillin, levothyroxine and ketoconazole.
This is particularly significant in case of tetracyclines
and fluoro-quinolones interacting with dietary Calcium
and Iron. There is complete non-absorption of oral
bisphosphonates when given along with food. A high
protein diet raises serum albumin levels with increased
binding (and decreased efficacy) of Warfarin11.

Pharmacodynamically, the action of the
anticoagulant Warfarin may be opposed by
vegetables rich in Vitamin K (such as spinach, broccoli
and asparagus) and summative hyperkalaemia may
occur with hyperkalaemia causing drugs like the
antihyperensives telmisartan and ramipril when
potassium rich foods like bananas and oranges are
consumed alongwith. Tyramine (a precursor of
catecholamines) is a migraine trigger and may cause
hypertensive crisis when a patient on MAOIs (Mono
Amine Oxidase Inhibitors) consumes tyramine rich
foods4. MAOIs include the anti-depressants
moclobemide, phenelzine and tranylcypromine, the
antibacterial linezolid and the anti-tuberculosis agent
isoniazid. Fermented and smoked foods, aged and
mature cheeses, cured meats (such as pepperoni and
salami), fermented cabbage (such as sauerkraut and
kimchee) and soy sauce may contain significant
amounts of tyramine12.
Clinico-pharmacological Correlation : Clinical
Situations

Clinical manifestations result from decreased
therapeutic effect, increased drug toxicity or the
appearance of an unexpected adverse effect. Many
anti-neoplastic agents suppress appetite causing
diminished food intake and nutritional compromise13.

Reduced antimicrobial absorption may lead to sub-
therapeutic blood levels with potential therapeutic
failure and subsequent bacterial resistance.

Bradycardia, hypotension and bronchoconstriction
may result from the increased bio-availability of the
non-selective beta-blocker propranolol when taken with
a high protein diet. Such a diet can, however, decrease
the concentration and efficacy of carbidopa/levodopa
and theophylline. Jitteriness, Insomnia and Cardiac
arrhythmias may present as adverse theophylline
related effects when taken along with Caffeine
containing Beverages14. Conversely, ciprofloxacin
which affects liver function may increase blood caffeine
levels when taken with such beverages12.

Summative hyperkalaemia as an FDI may cause
Nausea, Vomiting or even Cardiac Arrest. Intake of
alcohol can increase or decrease the effects of many
drugs12. Facial flushing and Vomiting (a ‘disulfiram
reaction’) may occur when Alcohol is taken
concomitantly with metronidazole or isoniazid14.

Sudden rise of blood tyramine as an FDI may cause

hypertensive crisis with headache, nausea, sweating,
chest pain, breathlessness and cardiovascular events.

GFJ can lead to increased absorption (and
accentuated toxicity) of some statins (like simvastatin
and atorvastatin), some antihypertensives like
nifedipine and some antiarrhythmics such as
amiodarone. Interestingly, not all the drugs in a given
class of drugs are affected. Statin related side effects
may be myalgia, myopathy or rhabdomyolysis14.

The bio-availability of the anti-neoplastic drug
mercaptopurine (a purine analogue inactivated by
xanthine oxidase) may be reduced by concurrent
intake of cow’s milk which contains Xanthine
Oxidase15.  Concomitant use of Pomegranate fruit
juice (rich in flavonoids) and sildenafil (a drug used
for erectile dysfunction) has been reported to cause
acute painful priapism (which is an emergency and
may cause impotence).
Diagnosis :

A carefully taken history is the most important
pointer to the diagnosis. The age, gender, Body Mass
Index, cognitive function, presence of other co-
morbidities, full list of regular medications, typical daily
meal plan, appetite, preponderance of fats or proteins
in the diet, awareness regarding timing of medications
with regard to food intake, awareness regarding which
food items to avoid and whether there is a competent
carer are all important determinants of FDIs. Specific
symptoms and signs attributable to known side effects
of (and treatment failure of) commonly used drugs
are additionally important.

When not confirmed by history alone, blood levels
of the drug in question may lead to the diagnosis.
Awareness and Prevention :

Health Education and counselling of the patient (and
carers) is the key in raising awareness. Medication
labels and package inserts must be checked
particularly for interaction warnings. The physician and
the pharmacist must be consulted if there is a concern
regarding taking a particular food or beverage
whenever one is on long term medication12.
Management : The Presciber’s Perspective

FDIs have to be avoided and prevented. Once they
do happen, the immediate management will depend
on the type of interaction. Therapeutic failure of an
important drug like Warfarin, levothyroxine or
fexofenadine would necessitate temporary dose
increment. Drug toxicity like hypertensive crisis,
cardiac arrhythmias and Orthostatic Hypotension
have to be treated in their own right. Ultimately,
however, management hinges on preventive
measures to avoid further episodes.

Even seemingly simple dietary manipulations can
improve the therapeutic outcome with several drugs.
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Avoiding dietary fibre can improve the absorption of
digoxin. Metformin absorption is decreased with large
amounts of dietary fibre and high sodium intake can
lower Lithium blood levels5. Fat-rich foods improve
the absorption of lipid-soluble drugs such as some
antiretrovirals like saquinavir and atazanivir and also
of griseofulvin. Presence of food in the digestive tract
may reduce absorption of many drugs and this may
be avoided by taking the drug 1 hour before or 2 hours
after food intake11. NSAIDs (Non Steroidal Anti
Inflammatory Drugs) like ibuprofen, naproxen and
ketoprofen, however, can cause gastric irritation and
should be taken with food or milk. The main absorption
site of drugs and food components may be separated
by using enteric coated tablets which disintegrate in
the lower part of the small intestine.

It is prudent to limit drug prescription to only
essential medications for as short a duration as
possible with periodic reviews16.
Clinically Significant Newer Frontiers :

For mitigating FDIs, New Chemical Entities (NCEs)
are now assessed for the bio-pharmaceutical
performance risk for Food Effect (FE) by experimental
models (in vitro and in vivo). The ability of these tools
to predict human FE depends on building an in vitro in
vivo relationship (IVIVR). Fed/fasted dissolution studies
show a reasonable correlation to human FE making
them useful tools in flagging (and preventing) high risk
NCEs entering clinical development. In silico
(computer) modelling can also enable studying FE
mechanism17. Software vendors and knowledge
providers play an important part in providing interaction
alerts (which should be difficult to override)18.
Discussion and Key Practice Points :

Drug interactions may often be merely theoretical
but are sometimes clinically very relevant.

Factors to be considered while advising the timing
of drug administration with regard to meal timing include
drug Pharmacokinetics, optimizing drug efficacy and
minimizing Gastrointestinal (GI) intolerance19.
Nitrofurantoin causes adverse GI effects and should be
taken after meals. Erythromycin absorption is less
affected by food and it may be given with  low fat meals
if GI upset occurs. Food may alter absorption and may
also improve gastric tolerance. Proper understanding
of Pharmacokinetic and Pharmacodynamic properties
and their judicious clinical utilization is essential for
obtaining optimal clinical benefit20.

It is the prescriber’s responsibility to ensure
(1) Avoidance of known and possible FDIs
(2) Awareness of FDIs among patients and their

carers
(3) That the patient’s nutritional status is not

hampered by FDIs and

(4) Regular review of prescription and over the
counter medicines in relation to the patient’s dietary
habits.
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Case Report

A Rare Case of Aneurysm of Vein of Galen in 32-33 weeks Foetus

Nalin G Patel1, Anil K Patel2, Rajya Hitesh Jivabhai3, Shaiv N Patel4, Himani S Sharma4,
Shachi A Patel5

An aneurysm of vein of Galen is a rare congenital arteriovenous malformation of the Central Nervous System with
reported incidence of less than 1% of cerebral vascular malformations with prevalence of 1 in 25,000. We report a case
of aneurysm of Vein of Galen diagnosed in intrauterine life at 32-33 weeks of gestation.

[J Indian Med Assoc 2025; 123(1):  66-7]

Key words : Vein of Galen, Sonography, Colour doppler, “Keyhole sign”.

Editor's Comment :
Ultrasound & colour Doppler are important imaging
modalities for prenatal diagnosis of aneurysm of vein of
Galen. Which present with congestive cardiac failure in
neonatal life.

Vein of Galen aneurysm occurs at 6th to 11th weeks
gestation, however, its diagnosis is made in third

trimester or postnatal period. Third trimester Ultrasound
scan & Colour Doppler have a very important role in
evaluation of this anomaly as there is evidence of
approximately 50% mortality in the neonatal period, due
to shunting lead to complications such as hydropsfetalis
or fetal cardiomegaly1.

CASE REPORT

A 23-year-old woman, primigravida with 32-33 weeks
of pregnancy came for an tenatal ultrasound to Radiology
Department of SMS Hospital.

On sonography examination of the foetal head, a
midline, deeply situated,interhemispheric, oval shaped
anechoic cyst was seen. This intracranial cystic lesion
showed high frequency Doppler signals on colour doppler.

No other intracranial defect seen.
Patient’s delivery was normal at 36 weeks 2 days of

gestation, birth weight was 1830 gms. All the findings were
confirmed with postnatal sonography & CT scan. Size of
aneurysm of vein of Galen has increased with development
of hydrocephalus in 6 month infant. Infant is malnourished
& cachexic. No operation is still carried out.

DISCUSSION

The “Keyhole sign” is a gray scale sonography finding.
A midline, intracranial, interhemispheric, spherical,
anechoic cyst extending from the thalami to atubular
channel was seen, resemblinga “Keyhole”.

Most cases present in neonatal life with Congestive
Cardiac Failure. We report a case of aneurysm of vein of
Galen diagnosed in intrauterine life at 32-33 weeks of

gestation. Third trimester Sonography & Colour Doppler
are important imaging modality for prenatal diagnosis3.
Foetal manifestations have included non-immune hydrops,
hydrocephalus and intracranial haemorrhage. A cystic
cranial mass was identified by Ultrasound in a foetus at
32-33 weeks of gestation. Both pulsed-wave Doppler and
colour-velocity imaging studies suggested aneurysm of
the vein of Galen2,4. The foetus demonstrated - no evidence
of hydrops on serial Ultrasound examinations.

The presence of this malformation should prompt close
follow-up for the remainder of the pregnancy. Careful
obstetric management and early postnatal intervention
may lead to a favourable outcome (Figs 1-4).

CONCLUSION

The prenatal diagnosis of aneurysm of vein of Galen

Fig 1 —  Aneurysm of Galen
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is usually made during thethird trimester by Ultrasound &
Colour Doppler5. The cerebral shunt created by the
aneurysmc an increase the cardiac preload and lead to
Congestive Heart failure.

Fig 2 — Vein of Galen
Fig 3 — Antenatal ultrasound image of vein of galen               “Keyhole sign”

Fig 4 — CT image of 6 month infant - increase in size of
Aneurysm of vein of Galen & dilated lateral ventricles

Intrauterine ultrasound signs of Heart failure, such as
cardiomegaly, tricuspidin sufficiency, polyhydramnios,
pericardial and pleural effusion, oedema and ascites carry
a poor prognosis and indicate an intractable high-flow
anomaly.
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Case Report

Hypokalemic Paralysis during Pregnancy with Rhabdomyolysis
— A Case Report

Karthiga Prabhu J1, Shanmugapriya Chandrasekaran2, Sunita Samal3, Anusha Satti4

Hypokalemic Paralysis in pregnancy is very rare and its aetiology may be congenital or acquired. Manifestations
may range from numbness, weakness to complete Paralysis. We present a case of a 38-year-old Primigravida at 24
weeks of gestation presenting with acute pain in both lower limbs and progressive difficulty in walking. She had no
other co-morbidities. On evaluation her lower limb doppler study was normal and serum potassium was low (2.1meq/l).
Her total CK was elevated. So, a diagnosis of Hypokalemia in pregnancy with rhabdomyolysis subsequent to Hypokalemia
was made. She was started on intravenous potassium replacement followed by oral supplements. She improved
dramatically and discharged after 3 days. Hypokalemia should be suspected in any patient with muscular weakness
and early recognition can prevent more serious complications like respiratory paralysis or fatal arrhythmias.

[J Indian Med Assoc 2025; 123(1):  68-9]

Key words : Hypokalemic Periodic Paralysis, Pregnancy, Familial, Paralysis, Rhabdomyolysis.

Editor's Comment :
Hypokalemic periodic paralysis has heterogeneous causes-
both acquired and genetic.
Early recognition of hypokalemic periodic paralysis in
pregnancy is crucial to prevent serious complications.

Hypokalemic Periodic Paralysis is a disorder of muscle
in which voltage-gated ion channels (typically calcium

or sodium and less frequently potassium) are mutated,
resulting in abnormalities of sarcolemmal excitation. It
typically first manifests in adolescence as bouts of mild to
severe muscle weakness lasting for  hours and sometimes
days,  triggered most commonly by exercise or high
carbohydrate meals1. Hypokalemic paralysis during
pregnancy is a rare manifestation. Here, we report a rare
case of Hypokalemic Paralysis during pregnancy who
presented with acute onset of lower limb pain with
progressive difficulty in walking.

CASE REPORT

A 38 years old elderly Primigravida at 24weeks of
gestation attended our emergency obstetric unit with
complaints of acute pain in both lower limbs and
progressive  difficulty in walking for 1 day. Pregnancy was
spontaneous conception. She gave history of flight travel
for 6 hours  the previous day. She had  history of high
carbohydrate intake.

 She did not give history of Vomiting or Diarrhea. There
was no history of any drug intake for other ailments. She
had no significant medical or surgical history.

Examination —  On examination she was conscious
and well oriented for time, place and person. She was

haemodynamically stable. Her blood pressure was 120/70
mmHg. Her fetal growth was corresponding to 24 weeks.
On CNS examination sensory system was intact and power
of both lower limbs was 3/5 and upper limbs were normal.
All reflexes were present. No calf muscle tenderness was
present.

Investigations — With a suspicion of Deep Vein
Thrombosis, lower limb doppler study was done and found
to be normal. Neurologist opined to do serum electrolytes
and MRI spine. Thyroid function test, serum magnesium
and serum calcium were normal but serum potassium was
low(2.1 meq/L), ECG showed U wave characteristic of
hypokalemia. Her total  Creatinine Kinase (CK) was very
much elevated (3999 U/L) and  CK-MB was marginally
increased (69 IU/L), urine spot potassium  was 11mmol/L
and  there was no metabolic acidosis or alkalosis. Patient
was diagnosed with Hypokalemic paralysis in pregnancy
with hypokalemic induced rhabdomyolysis as CK levels
were elevated.

Treatment  — With physician consultation she was
started on intravenous potassium infusion (30meq in 500ml
ringer lactate over 12 hours) for 2 days and was also
started on oral supplementation. Patient responded well
and was able to walk by 3rd day  of starting treatment.
Patient’s serum potassium levels came back to normal
(3.5meq/L) and was discharged . Her rest of the
antepartum period was uneventful.

DISCUSSION

The aetiology of Hypokalemic Paralysis may be varied,
ranging from congenital to acquired causes1. A careful past
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history elicitation regarding the age of onset, repeated
episodes of weakness ,precipitating factors like exercise,
carbohydrate load, increased salt intake etc, may be
helpful to make a diagnosis of congenital cause2,3. History
of any  other members in the family suffering from similar
condition will help us to diagnose familial conditions like
Familial Hypokalemic Periodic Paralysis (FHPP),
Thyrotoxic Periodic Paralysis and  Anderson Tawill
Syndrome4,5. There are two distinct forms of muscle
involvement observed in Hypokalemic  Paralysis - Paralytic
episodes and Myopathy. Paralytic is more common
compared to myopathy and both together are very rare.
Hypokalemia can occur in pregnancy due to excessive
vomiting causing  imbalance of fluids and electrolytes,
resulting in potassium loss6. Symptoms of Hypokalemia
can be fatigue, muscle pain, muscle weakness, abnormal
heart rhythms, abdominal cramps. Extremely low levels
of potassium can cause temporary paralysis.  The index
case had history of high carbohydrate intake.

The probable mechanism by which  hypokalemia
causes rhabdomyolysis is that it causes vasoconstriction,
ischemia, necrosis and rhabdomyolysis.7 Rhabdomyolysis
is a potentially life-threatening syndrome resulting from
the breakdown of skeletal muscle fibers. An increased
predilection for hypokalemia-induced rhabdomyolysis has
been reported in pregnancy with unknown
pathophysiology8. In our present case as CK total was
very high, she was diagnosed to have  Hypokalemic
Paralysis in pregnancy with hypokalemia induced
rhabdomyolysis. Rhabdomyolysis was the cause for her
acute onset of pain. Probable trigger might be her high
carbohydrate intake.

Maitri Kulkarni has reported a case where use of
steroids in a pre-eclamptic women induced Hypokalemic
Paralysis.9 Ukaonu  reported hypokalemic myopathy in
pregnancy caused by clay ingestion10. Hypokalemia-
induced rhabdomyolysis as a result of distal renal tubular
acidosis in a pregnant woman has been reported by
Srisuttayasathien11. Frappoala reported familial
Hypokalemic Periodic Paralysis in pregnancy12.
Hernandez, et al (2009 ) reported 2 cases - a case of
quadriplegia and another case requiring ventilatory
support, later diagnosed as Bartter Syndrome13. Hence,
any case with Hypokalemic Paralysis should be considered
as high risk pregnancy and should be monitored.

Treatment includes correction of Hypokalemia and
treating the precipitating cause like  hydration, correction
of the metabolic acidosis with alkali therapy in patients
with renal tubular acidosis and potassium
supplementation11. In  our patient she was advised low
carbohydrate diet with potassium supplementation.

CONCLUSIONS

The heterogeneity of the causes for Hypokalemia
makes it more difficult to diagnose. Whatever may be the
cause of Hypokalemic Paralysis, the condition is easily
reversible with potassium administration. Hypokalemia

should be suspected in any patient with muscular
weakness and  early recognition of this condition can
prevent more serious complications like respiratory
Paralysis or fatal Arrhythmias.
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In the last decades, fungal infections have been
growing faster, presenting a serious threat to the

global population, due to the antimicrobial resistance
issues, but also the fact that there are much fewer
drug classes available than bacterial diseases
Additionally, with the ongoing corona virus disease
2019 (COVID-19) pandemic situation concerning
millions of cases Worldwide, nosocomial infections
including Candida auris may contribute to worsening
of healthcare settings. Chowdhary (2020) discussed
the situation in India, where for four months there was
a 60% case-fatality rate of patients with diagnostic
coronavirus disease, while two-thirds of them had
confirmed Candida auris infection1.Candida auris, this
species of Candida was first described after isolation
from external ear discharge of a patient in Japan.
Candida auris has since been reported from a wide
spectrum of clinical manifestations, ranging from
colonization through deep-seated infections and
candidemia. (Jagdish Chandra)2. Candida auris is a
recently identified Multidrug Resistant (MDR)
emerging nosocomial pathogen. It poses a great
challenge for hospital infection control practices,
posing a major threat in Critical Care Units globally3.
Healthcare-associated Infections (HAIs) are those

infections that patients acquire while receiving health
care.Candida species are one of the most common.
Out of every 100 hospitalized patients, seven patients
in advanced countries and ten patients in emerging
countries acquire HAI4. All nosocomial infections
should be taken care of to keep the hospital
environment sterile and healthy.  In the context of
nosocomial candidaemia, Candida auris is over-
represented and has become endemic in South Africa
and India where it accounts for 15% and 5-30% of
the national reported candidaemia figures,
respectively. The clinical spectrum of C auris-related
infections ranges from mild, superficial infections such
as otitis media to invasive diseases similar in
spectrum to invasive candidiasis due to other species.
The epidemiology for candidaemia is similar to that
for other Candida spp. At-risk groups include those
at extremes of age, ICU patients and patients with
underlying immunosuppression or chronic diseases,
especially following healthcare exposure. Crude
mortality rates of Candida auris invasive fungal
disease remain high (30-60%) Screening for
colonisation is recommended for patients with
inpatient healthcare contact in settings where Candida
auris transmission has occurred or close contacts of
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Short Communication

Candida Auris : An Emerging Fungal Pathogen in Health-care
Associated Infections

Jyoti Nitin Ajagunde1, Rajashri Patil2, Nageswari Gandham3, Chanda Vyawahare2, Nikunja Das2

Healthcare-associated Infections (HAIs) are those infections that patients acquire while receiving health care. All
HAIs should be taken care of to keep the hospital environment sterile and healthy. There are various HAIs like Surgical
Site Infections, Ventilator Associated Pneumonia, Catheter Associated Urinary Tract Infections, Central Line Associated
Blood Stream Infections and also all multidrug resistance pathogens added recently. So knowing and identifying all
HAIs is very important step in hospital infection and prevention. Various standard precautions and of cohorting of
recommended infections should be done immediately will help to keep overall microbial flora sterile. In multidrug
resistance newly added is the resistance offered against Candida auris. So, identifying the infections caused by Candida
auris and following proper treatment protocols and isolation strategies is the need of time.

[J Indian Med Assoc 2025; 123(1):  70-2]

Key words : Health-care Associated Infections, Candida auris, Blood Stream Infections,
Coronavirus Disease 2019 (COVID-19).

Editor's Comment :
Candida auris is one of the emerging  nosocomial pathogens.
Therefore, understanding this pathogen is crucial for infection
control procedures in order to address the difficulties it
presents.
Source identification is of utmost importance  in order to
initiate and regulate transmission prevention strategies
through frequent source management.
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confirmed Candida auris cases. Public health
laboratories commonly recommend superficial swabs
of the axillae and groin for patient screening and
environmental sponge samples for mycological
culture. This is based on the ability of Candida auris
to colonise multiple body sites including nares, mouth,
external ear canals, urine, wounds and rectum. Swabs
immersed in Amies transport medium are preferred
over dry swabs as they promote the viability of the
organism, and use of flocked swabs is likely to
improve yield5.

So knowing this can add onto the preventing
strategies for hospital prevention from infection.
Unlike other Candida infections, which are generally
thought to result from autoinfection from host flora,
Candida auris can be transmitted between patients.
Controlling Candida auris is challenging for several
reasons: (1) it is resistant to multiple classes of
antifungals, (2) it can be misidentified as other yeasts
by commonly available identification methods and (3)
because of its ability to colonize patients perhaps
indefinitely and persist in the healthcare environment,
it can spread between patients in healthcare settings.
Candida auris can infect people of all ages; Candida
auris candidiasis is most common in older persons,
and infections in neonates and children have
occurred6. Candida auris is often misidentified as C
haemulonii using conventional methods7. Candida
auris is a budding yeast, which almost never forms
short pseudohyphae and does not form germ tubes.
Some strains form aggregates of cells, whereas
others do not. Unlike most other Candida species, it
grows well at 40-42ºC on CHRO M agar. Candida

auris colonies appear white, pink, red or purple8. C
auris grows on routine laboratory and mycological
media such as Sabouraud Dextrose Agar (SDA) and
chromogenic media and has an optimum growth
temperature of 37-40oC. A prolonged incubation time
of up to 10 days may be required for screening of
primary clinical samples9. For patients and residents
requiring testing for Candida auris colonization,
collection of following specimens is recommended:
minimum of (a) a nasal swab plus a combined bilateral
axillary and groin swab, (b) other sites as indicated :
swab from  wound, urine, line exit site. When testing
patients or residents at high risk of Candida auris,
testing should be repeated if initial results are negative
as the sensitivity of a single screen is limited. One
approach is to perform additional testing at 7 and 14
days to maximize sensitivity10. Potentially effective
enhanced measures to control Candida auris
outbreaks include regular active surveillance cultures
for Candida auris carriage of all patients in affected

Fig 3 — Candida auris on corn-meal agar

Fig 1 — Candida auris Gram stain

Fig 2 — Candida auris on hi-chrom agar
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wards, cohorting of Candida auris -positive patients
with dedicated nursing staff in separate areas, as well
as rigorous environmental cleaning and disinfection11.
In vitro data suggest that both sodium hypochlorite
and improved hydrogen peroxide (0.5%, 1.4%) are
effective agents against Candida auris while
quaternary ammonium compounds are not.
Therefore, quaternary ammonium compounds should
not be used for disinfection of the environment or
medical equipment potentially exposed to Candida
auris10. Non-albicans Candida spp. infections are
progressively emerging in hospitals and ICUs’
settings. Candida auris with high mortality rates, multi-
drug resistance, environmental resilience and
horizontal transmission has become an issue in
clinical practice. Candida auris MDR strains may
continue to emerge independently and simultaneously
throughout the world in next few years. High level of
knowledge and alertness by Physicians and
Healthcare Workers, especially in critical care
settings, would help to control the spread and improve
diagnostic and therapeutic strategies12. Candida auris
has now become the leading cause or among the
leading causes of invasive fungal infections in many
healthcare centres, mostly due to its potential to
present or develop resistance to multiple classes of
antifungal drugs and due to its ability to persist in
healthcare settings. Timely diagnosis by rapid and
reliable identification methods and diligence in
infection control measures can help to contain the
spread of Candida auris and prevent and control
outbreaks13. The discovery and emergence of
Candida auris, however, have significantly changed
the way clinicians need to consider antifungal-
resistant Candida, and it represents new challenges
not previously associated with this genus of fungi1.

CONCLUSION

Candida auris is an important transmissible,
emerging nosocomial pathogen. So, in infection
control practices, awareness about this pathogen is
of great importance to deal with the challenges offered
by it. As epidemiologically the identification features
also changes so collecting epidemiological data will
be of great help to curtail with the management of

associated diseases. As source identification will help
the control officer to start and regulate the methods
for prevention of transmission by regularising the
source control.
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Oral health significantly influences overall systemic
well-being. The mouth is often regarded as a

gateway to general health, with certain oral signs and
symptoms potentially indicating conditions such as
osteoporosis, diabetes, Human Immunodeficiency
Virus (HIV) and specific endocrine issues. The
repercussions of inadequate oral health extend
beyond the mouth, impacting our daily wellness and
overall quality of life1. One such factor that significantly
impacts poor oral health is dental infection.

Dental infections typically stem from the tooth or
its supportive structures and can potentially extend
to neighbouring tissues. In situations where facial
structures are compromised, the infection commonly
arises from factors such as necrotic pulp, periodontal
pockets, or pericoronitis2. Dental caries and
periodontal diseases have long been recognized as
predominant challenges to oral health, impacting
populations in both developed and developing nations,
affecting approximately 20-50% of the global

population and serving as a leading cause of tooth
loss. In India, particularly among individuals aged 30
and above, periodontal disease has been identified
as the primary factor, contributing to nearly 80% of
tooth loss.

Antibiotics find extensive use in the management
of dental caries and other related dental issues,
serving both therapeutic and prophylactic purposes.
Dental practitioners often prescribe antibiotics with
the awareness that the oral cavity naturally harbours
a substantial number of microorganisms as part of
its normal flora, potentially leading to infections in
patients. Inappropriate utilization of antimicrobials
fosters the development of antibiotic-resistant
microbial strains, heightens the risk of antibiotic-
related adverse reactions and represents a misuse
of healthcare resources. Past studies have highlighted
instances where dental practitioners frequently
prescribed inappropriate antibiotics, contributing to
the escalation of antimicrobial resistance3. The
systematic review by  Bhuvaraghan, et al, 2021
highlighted that antibiotics are being misused
extensively in the context of dental diseases.
Additionally, there was a prevalent trend of self-
medication among the general population too.
Addressing this issue requires the immediate
implementation of focused stewardship programs in
the dental care domain4.

The World Health Organization reports that
numerous bacterial microorganisms linked to dental
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Drug Corner

Effectiveness and Safety of Lincomycin in Dental Practice

Anish Desai1, Priyanka Das2, Apurva Jawdekar3, Sreeni Nair4, Shalaka Sawant5

Aims and Objectives : The retrospective observational study aimed to assess the safety and effectiveness of a
1000 mg lincomycin hydrochloride in managing odontogenic conditions caused by susceptible pathogens.

Materials and Methods : The study included 253 participants aged 11 to 80 years diagnosed with dental conditions
such as periodontitis, dental abscess, and gingivitis. Lincomycin hydrochloride 1000 mg was administered once daily
for 5 days. Outcome measures included adverse events, Total Symptom Severity (TSS) Score, Physician’s Global
Assessment Scale (PGA) and Causality Assessment.

Results : After lincomycin treatment, a significant reduction in TSS score was observed (p=0.0000027108), indicating
effectiveness in alleviating symptoms. Adverse events were rare (5%), primarily gastrointestinal disturbances, vomiting,
headache, diarrhoea, skin rashes or mouth ulcers.

Conclusion : Lincomycin demonstrated effectiveness in reducing symptom severity in the treatment of odontogenic
conditions. The study suggests a favourable safety profile for lincomycin, making it a potentially well-tolerated intervention
for odontogenic infections. Further research, including comparative studies and extended follow-ups, is warranted for
a comprehensive evaluation.

[J Indian Med Assoc 2025; 123(1):  73-8]

Key words : Lincomycin, Effectiveness, Safety, Dental infections.
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and oral-maxillofacial infections exhibit antibiotic
resistance. Although these infections are clinically
significant and prevalent, recent information is lacking
regarding the range of clinical pathogens and the
corresponding antimicrobial resistance. Up-to-date
data is essential for formulating clinical recommenda-
tions and guidelines for the treatment of dental and
oral-maxillofacial infections5.

Lincomycin, an antibiotic derived from
Streptomyces lincolnensis. Lincomycin is a primary
therapeutic option for bacterial infections affecting the
respiratory system, soft tissues, bones, joints and oral
health6. Lincomycin’s spectrum includes Gram-
positive bacteria such as Staphylococcus and
Streptococcus (pyogenes, viridans, pneumoniae),
Corynebacterium diphtheriae and anaerobes like
Clostridium tetani, Clostridium perfringens and
Propionibacterium. It has demonstrated efficacy in
treating orodental and circumoral infections caused
by Staphylococcus and anaerobes. Its chemical
composition is distinct from all other antibiotics
available for clinical use. Hnatko’s, et al research,
particularly in the treatment of osteomyelitis and soft-
tissue infections, carries significant implications for
dentistry. The study demonstrated that prolonged use
of Lincomycin over 1 to 3 months was effective and
relatively safe in patients with osteomyelitis and soft
tissue infections7. Lincomycin’s mode of action is
believed to stem from its ability to inhibit protein
synthesis rather than interfering with cell wall
formation. Lincomycin effectiveness may well be
ascribed to its capacity to penetrate diseased bone
and severely infected soft tissue7.

Based on a study by Khosla, et al, lincomycin
hydrochloride 500mg capsules is a traditional
antibiotic proven effective for alleviating dental
infections associated with gingivitis, periodontitis, and
pre/post-surgical dental procedures7. A placebo-
controlled study by Ariaudo AA, highlighted that
Lincomycin is an effective adjunct in post-periodontal
surgery. The study also favours prophylactic use of
Lincomycin before and after periodontal surgery8.

Although there is research that validates the
effectiveness of Lincomycin in dental infections,
studies focussing on the safety perspective of
Lincomycin in dental procedures remain obscure. This
study was conducted to evaluate the safety and
effectiveness of Lincomycin in the management of
dental infections.

MATERIALS AND METHODS

Study Design :

This was an open-label, single arm, retrospective,

observational study. The study aimed to evaluate the
safety and effectiveness of a 1000 mg sustained-
release tablet of lincomycin hydrochloride for
managing odontogenic conditions caused by
susceptible pathogens. Patients willing to follow the
procedures as per the study protocol voluntarily
signed an informed consent form.

Patient Criteria :
The study included participants aged between 11

and 80 years who had been diagnosed with
odontogenic conditions like periodontitis, dental
abscess, gingivitis, etc. The participants who had not
been a part of a similar investigation within the
preceding four weeks were included in the study.

Participants who were pregnant, lactating, allergic
to lincomycin antibiotics, had pre-existing renal, liver,
or cardiac conditions, or other conditions as
determined by the investigator (such as uncontrolled
diabetes, uncontrolled hypertension, etc), or who were
already on antibiotic treatment or unable to follow the
study procedures and protocol were excluded from
the study.

Study Intervention :

Lincomycin hydrochloride 1000 mg sustained
release tablet was administered once daily for 5 days.

Outcome Measures :
The primary outcome measures involved adverse

events and causality assessment. The secondary
outcomes involved the Total Symptom Severity (TSS)
score and the Physician’s Global Assessment (PGA)
scale. The TSS scale evaluated the effectiveness of
Lincomycin treatment, while the PGA was used to
assess the successful treatment outcome at the end
of the lincomycin treatment. The TSS score and PGA
scale are widely used tools to assess disease severity
and treatment response. The TSS score quantifies
overall symptom severity by summing ratings of
multiple symptoms, providing a composite measure
that tracks changes over time. It has been validated
and shown to be reliable in clinical trials. The PGA
scale, a clinician-reported outcome, evaluates the
overall severity of a patient’s condition based on
clinical judgment. Both tools are considered reliable
and valid, with the TSS showing strong inter-rater
reliability and responsiveness, and the PGA
consistently used across various diseases to track
disease progression or improvement.

Data Analysis :

A sample size of 253 patients was studied.
Categorical data were expressed in numbers and
percentages. The effectiveness was tested using the
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Wilcoxon signed rank test. All adverse events were
recorded and evaluated using the causality
assessment tool; causality was categorized as
definite, probably, possible or unlikely.

RESULTS

Demographic Details :
A total of 253 patients, comprising 156 (61.66%)

males and 97 (38.34%) females, were enrolled in the
study. The patients belonged to an age group ranging
from 11 to 80 years old who had been diagnosed with
dental conditions like periodontitis, dental abscess,
gingivitis, etc. Although there were no potential biases
in patient selection, the study participants mostly
belonged to 31-40 years age group (Table 1).

Indications for Lincomycin :

The study included 18 dental conditions for which
Lincomycin was recommended. Patients in each
group with dental abscess, dental infection, gingivitis,
pain and periodontitis accounted for more than 10%
of these indications (Fig 1). The remaining indications
are summarized in Table 2.

Effectiveness of Lincomycin based on Symptom
Severity Score :

The effectiveness of Lincomycin was evaluated
using the TSS score. The symptoms assessed were

acute pain, gum pain, gingivitis, periodontitis, bleeding
gum, and tooth mobility. At baseline, 83(32.81%) and
163(64.43%) patients suffered from moderate and
severe symptoms, respectively (Fig 2). After 5 days
of lincomycin treatment, the number of patients with
moderate and severe symptoms was substantially
less (Fig 2), with a significant reduction in the TSS
score (p=0.0000027108) (Table 3). There was a
substantial decrease in the average TSS score at day
5 versus baseline (Fig 3).

Overall Treatment Outcome of Lincomycin :

The overall treatment outcome of Lincomycin was
assessed using the PGA scale. A total of 164
(87.70%) patients recovered from their clinical
conditions (Fig 4). Notably, no fatal outcomes were
recorded throughout the study.

Safety Outcomes of Lincomycin Treatment :

A total of 240 (95%) patients did not experience
any adverse reactions post-lincomycin treatment.
However, 13 (5%) of patients experienced adverse
drug reactions primarily related to Gastrointestinal (GI)

 Fig 1 — Indications for lincomycin use in the study population
accounting for more than 10% of the dental conditions

Table 1 — Age distribution of patients involved in the study

Age Group No of Patients Percentage

11-20 Years 9 3.56%
21-30 Years 47 18.58%
31-40 Years 57 22.53%
41-50 Years 50 19.76%
51-60 Years 50 19.76%
61-70 Years 32 12.65%
71-80 Years 7 2.77%
> 80 Years 1 0.40%
TOTAL 253 100.00%

Table 2 — Indications for lincomycin use in the study
population accounting for less than 10% of the dental

conditions

Indication No of Patients (N=47) Percentage

Pericoronitis 7 2.76%
Root canal 7 2.76%
Acute Pulpitis 5 1.97%
Inflammation 4 1.58%
Teeth Extraction 4 1.58%
Periapical Abscess 4 1.58%
Periapical Infection 3 1.18%
Gum bleeding 3 1.18%
Molar Extraction 3 1.18%
Ulcerative Gingivitis 3 1.18%
Acute Pain 2 0.79%
Broken Teeth 1 0.39%
Wisdom Extraction 1 0.39%

Fig 2 — Total symptom severity score of patients at baseline
versus day 5 of lincomycin treatment
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system like GI disturbance (n=3, 23.08%), vomiting
or headache (n=3, 23.08%), diarrhoea (n=3, 23.08%),
abdominal pain (n=1, 7.69%) and skin rashes or
mouth ulcers (n=3, 23.08%)(Figs 5,6) (Table 4). All
adverse events were mild in nature and did not require
medications. All 13 adverse events were completely
resolved.

Causality Assessment of Lincomycin Treatment :

The causality assessment scale used in this study
aimed to determine the probability of an adverse event
being linked to Lincomycin treatment. Six (50%)
patients out of a total of 12 individuals with adverse
reactions reported a possible causal relationship
between Lincomycin and adverse reactions, whereas
only one patient (8.33%) reported no possible causal
relationship between Lincomycin and drug reactions.

Confounding Factors :

Potential confounding factors that may influence
the outcomes of this study on lincomycin use in dental
infections warrant careful consideration. Patient
adherence to the prescribed treatment regimen is a
significant variable, as inconsistent medication use
could lead to suboptimal outcomes or skewed efficacy
assessments. Variability in dental hygiene practices
among participants is another critical factor; individuals
with better oral hygiene may experience faster

resolution of infections,
independent of the antibiotic
therapy. Additionally, the use of
concomitant treatments, such
as pain relievers, anti-
inflammatory medications, or
adjunctive dental procedures
like drainage or debridement,
may influence the perceived
effectiveness of Lincomycin.
These factors, if not adequately
controlled or accounted for,
could confound the results and
limit the ability to draw definitive
conclusions about the efficacy
of Lincomycin.

Fig 3 — Average total symptom score of patients at baseline
versus day 5 of lincomycin treatment

Table 3 — Summary of total symptom score of patients at baseline versus day 5 of lincomycin treatment

TSS Mean N Median SD SE Wilcoxon W P-Value % Effect Result

Baseline 2.62 253 3.00 0.54 0.0340 -14.124b 0.0000027108 90.03 Sig
Day 5 0.26 253 0.00 0.48 0.0304

TSS : Total Symptom Score; N : number of patients; SD : Standard Deviation; SE : Standard Error; Sig: Significant; P : Probability value

Fig 4 — Patient recovery rate after 5 days of lincomycin treatment

Table 4 — System-Wise Adverse Events

System / Event n %

Total Patients with No Adverse Events 240 95.00%
Total Patients with Adverse Events 13 5.00%
Gastrointestinal
Gastrointestinal Disturbance 3 23.08%
Vomiting 3 23.08%
Diarrhoea 3 23.08%
Abdominal Pain 1 7.69%
Dermatological
Skin Rashes or Mouth Ulcers 3 23.08%
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DISCUSSION

Antibiotic therapy in the management of dental
infections becomes essential in cases involving
systemic symptoms, fascial space infections, and the
spread of infections to the bony cortex and
surrounding soft tissue. Dental infections commonly
involve Gram-negative organisms, facultative
anaerobes, and strict anaerobes, with anaerobes
surpassing aerobic bacteria by a factor of three2. This
study was carried out to evaluate the safety and
effectiveness of Lincomycin in dental infections. The
study demonstrated a significant decrease in
symptom severity on Day 5 versus baseline levels,
suggesting its potential as an effective intervention
for addressing dental infections. The significant
improvement in symptom severity underscores the
positive impact of Lincomycin on dental treatment
outcomes.

In the private sector, dentists prescribe antibiotics
in approximately 10% of cases, making them the
primary prescribers among various specialties.
Although standardized metrics like antibiotic days are
beneficial for guiding stewardship efforts, there is a
lack of reported data on antibiotic consumption in
dentistry. In 2013, a cross-sectional study Suda KJ,

et al showed that more than one antibiotic dose per
day was prescribed to 16.2% of the Veteran dental
patients from the Veteran Affairs dental care in the
United States, totaling 476,451 patients.
Aminopenicillins were the most commonly prescribed
class (69.4%), followed by Lincomycin (21.9%)9.

The impact of systemic antibiotics on oral
microbiota composition remains relatively unexplored,
with a predominant research focus on the gut
microbiota despite the oral cavity serving as the initial
segment of the gastrointestinal tract. A study
conducted by Kopra, et al aimed to investigate
potential associations between prescribed antibiotics,
periodontal status, and oral microbiota, among other
objectives. Out of 505 participants, 261 individuals
(51.7%) had received antibiotics. The breakdown of
prescriptions included 29.4% cephalosporins, 25.7%
penicillin, 14.3% quinolones, 12.7% macrolides or
Lincomycin, 12.0% tetracycline, and 5.8%
trimethoprim or sulphonamide. Notably, the use of
Lincomycin correlated with lower levels of specific
bacterial groups, suggesting potential benefits in
reducing periodontal inflammation. Individual analysis
revealed that changes in bacterial levels were most
consistently associated with cephalosporins,
macrolides/ Lincomycin, or quinolones, while penicillin
and trimethoprim showed no significant impact on
bacterial phyla10.

Prioritizing safety is crucial in any medical
intervention, and our study suggests a reassuring
safety profile for Lincomycin. Among the total study
population, only 5% suffered from adverse reactions
using Lincomycin. The adverse drug reactions were
primarily related to GI disturbance, vomiting or
headache, diarrhoea, and skin rashes or mouth
ulcers. Our findings were similar to the findings
reported by Khosla VM, et al,  where adverse
reactions reported were found to be rare with
Lincomycin administration and were in the form of
either diarrhoea, skin rashes, or mouth ulcers7.

The paucity of available data on lincomycin has
limited the scope of an elaborate discussion in this
manuscript. Nevertheless, the current study
contributes valuable evidence to the existing body of
knowledge on lincomycin, paving the way for further
research in this area.This study has certain limitations,
including its single-center design, which may affect
the generalizability of the findings. The retrospective
design and short follow-up period limit the ability to
assess long-term outcomes. The single-arm
approach which lacks a comparator group, limits the
ability of the study to assess the true treatment effect
and control for biases, such as the placebo effect.

Fig 6 — Incidence of Adverse Drug Reaction with Lincomycin
Treatment

Fig 5 — Adverse events Distribution
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While this study supports Lincomycin’s effectiveness,
its relative efficacy in comparison to other antibiotics
used for similar infections remains unexplored. The
retrospective design and short follow-up period limit
the ability to assess long-term outcomes, such as
recurrence or sustained effectiveness. Lastly, the
study primarily represents patients aged 31-40, which
might limit the generalizability to other age groups.
Future research should include comparative studies
with other antibiotics and incorporate longer follow-
up periods to evaluate safety and effectiveness
comprehensively. The limited data on lincomycin
restricts an in-depth analysis, yet the study offers
significant contributions to the existing literature,
warranting further investigation. The long-term impact
of antibiotic use in dental infections requires further
investigation, particularly concerning antibiotic
resistance and effects on the oral microbiota3.
Prolonged use of antibiotics may contribute to the
emergence of resistant bacterial strains, complicating
future treatment options11. Additionally, antibiotics
could disrupt the balance of oral microbiota, potentially
causing dysbiosis, secondary infections, or other oral
health issues12. Longitudinal studies with extended
follow-up, including microbial and resistance profiling,
are needed to assess these risks and inform safe,
effective clinical use and antimicrobial stewardship.

CONCLUSION

In summary, this study confirms the effectiveness
of Lincomycin in the treatment of odontogenic
conditions and highlights its generally positive
treatment outcomes. The favorable safety profile
indicates the potential of Lincomycin as a well-
tolerated intervention for odontogenic infections,
suggesting its consideration as a viable treatment
option in managing such conditions.
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Drug Corner

Assessment of Effectiveness and Safety of Lincomycin in Surgical Site
Infections

Anish Desai1, Priyanka Das2, Sreeni Nair3, Anuja Sakpal4

Background: Surgical Site Infections (SSIs), often caused by Staphylococcus, pose a significant health challenge.
Lincomycin, which is effective against gram-positive and anaerobic bacteria, lacks sufficient safety data in India, especially
in SSIs. This study aimed to address this gap by investigating the effectiveness and safety of Lincomycin in various SSIs.

Method: This open-label, retrospective, observational, single arm study focused on evaluating the safety and
effectiveness of a 1000 mg sustained-release Lincomycin hydrochloride tablet for treating SSIs caused by susceptible
pathogens. Lincomycin was administered for 5 days and primary outcomes included adverse events and causality
assessment, whereas secondary outcomes included Total Symptom Severity (TSS) and Physician’s Global Assessment
scale (PGA).

Results: A significant reduction in the TSS score (p=0.0000001256) was observed after 5 days of Lincomycin
treatment compared to the baseline. Clinical success with Lincomycin was achieved in 89.86% of patients, and 65.38%
of the patients successfully recovered from their clinical condition. Adverse drug reactions were reported by only 3.5%
of the patients and were mainly associated with Gastrointestinal (GI) disturbances. Among these cases, 54.90% deemed
the causal relationship between Lincomycin and GI disturbances unlikely.

Conclusion: This study confirms the effectiveness of Lincomycin hydrochloride (1000 mg) for the treatment of
SSIs, with positive overall outcomes. Its favourable safety profile suggests that Lincomycin is a well-tolerated
pharmacological intervention, making it a viable treatment option for managing SSIs in India.

[J Indian Med Assoc 2025; 123(1):  79-83]

Key words : Lincomycin, Surgical Site Infection, Effectiveness, Tolerability.

The most common organisms implicated as
causes of Surgical Site Infections (SSIs) include

Staphylococcus aureus, Staphylococcus epidermidis,
Aerobic streptococci, and Anaerobic cocci1. The
global pooled incidence of SSI was found to be 2.5%
(95% CI: 1.6, 3.7). Based on the subgroup analysis
by WHO region and survey period, the incidence of
SSI was 2.7% (95% CI: 2.2, 3.3%) and 2.5% (95%
CI: 1.8, 3.5%), respectively2. Surgical-site infections
remain one of the foremost causes of morbidity and
mortality in India. The SSI rate in India varies widely
and ranges from 1.6% to 38%, depending on the
setting3. The mortality associated with SSIs
represents just the visible aspect of a more significant
issue. Beneath lies additional challenges, including
extended hospital stays, the necessity for repeat
surgeries, readmission to the hospital, reduced

Quality of Life, and the financial and social hardships
endured by affected families due to loss of daily
income3.

Several patient-related factors, such as advanced
age, malnutrition, low levels of serum albumin, obesity,
smoking, pre-existing infections and
immunosuppression (eg, due to Diabetes Mellitus or
irradiation), elevate the risk of SSIs. On the surgical
front, various factors, including contaminated surgical
procedures, emergency surgeries, lengthy
operations, suboptimal sterilization, improper
instrument handling and inadequate antiseptic
preparation of the surgical site, may contribute to the
onset of infection. Certain physiological conditions like
multiple traumas, hemodynamic instability, shock,
extensive blood transfusions during surgery and
postoperative occurrences of hypothermia, hypoxia,
and hyperglycaemia can also predispose individuals
to SSIs4.

The choice of antibiotics for Surgical Antibiotic
Prophylaxis (SAP) relies on local resistance patterns
and institutional guidelines, although, in most cases,
SAP regimens are selected based on the antibiotics’
spectrum of activity in alignment with the surgical
procedure performed5. The guidelines provided by the
Centers for Disease Control and Prevention suggest
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the administration of the selected antibiotic
approximately 60 minutes before making the surgical
incision6. Addressing the challenges associated with
SAP in today’s era of antibiotic resistance is crucial
for enhancing patient care and surgical outcomes.
The growing problem of antibiotic-resistant bacteria
and the strategies needed to ensure effective SAP
pose escalating challenges for healthcare
professionals within the surgical setting. Enhancing
existing practices and integrating antibiotic
stewardship programs through collaborative
multidisciplinary teams are expected to continue
playing a pivotal role in mitigating antibiotic resistance
(AR) and reducing the incidence of SSIs caused by
resistant pathogens5. The initial timing of drug
administration, redosing of the drug, if required, the
length of prophylactic therapy and dosage in obese
patients are critical elements in avoiding SSIs and
contributing to antibiotic stewardship. Reducing
unnecessary antibiotic use is essential for minimizing
adverse effects and preventing the development of
AR. It is also essential to regularly review antibiotic
selection to avoid contributing to emerging resistance
patterns identified on the antibiogram1.

Lincomycin is an antibiotic produced by
actinomycete Streptomyces lincolnensis, belonging
to the lincosamide group, initially discovered in 1964.
It demonstrates a range of antibacterial properties,
mainly targeting anaerobic bacteria such as
Clostridium (including tetani and perfringens) and
Propionibacterium, as well as gram-positive bacteria,
including Staphylococcus, Streptococcus (such as
Pyogenes, Viridans, and Pneumonia), and
Corynebacterium diphtheriae7,8. Lincomycin serves
as a treatment choice for bacterial infections affecting
the respiratory system, soft tissues, bones, joints, and
oral health9. The primary benefit of lincomycin lies in
its ability to be utilized across a significantly broader
range of clinically effective therapeutic doses8.

Several studies have shown significant
effectiveness in employing lincomycin to prevent
SSIs10-12. Moreover, the safety aspect of lincomycin
in several studies indicated no toxicity, with only mild
adverse effects, such as allergic contact dermatitis,
anaphylaxis, bowel upset, occasional diarrhea or
other non-bothersome side effects10,13. A study
involving both in-vivo and in-vitro assessments of
Lincomycin’s effectiveness against Staphylococcus
aureus revealed no relapse and side effects, and the
drug was well tolerated by 95 children with
pyoderma14. Though Lincomycin has been on the
market for many decades, there are few clinical

studies on Lincomycin safety outcomes in India. This
study has been undertaken to understand the use of
Lincomycin and its safety outcomes in combating
various SSIs.

MATERIALS AND METHODS

Study design
This was an open-label, retrospective,

observational, single arm study. The study aimed to
evaluate the safety and effectiveness of a 1000mg
sustained-release tablet of Lincomycin hydrochloride
in the treatment of SSIs caused by susceptible
pathogens. The patients willing to follow the
procedures per the study protocol voluntarily signed
an informed consent form.

Patient criteria

The study included individuals aged between 11
and 80 years who had been diagnosed with SSIs,
such as Skin and Soft Tissue Infections (SSTIs),
postoperative infections, boils, furuncles, abscesses,
cellulitis, etc. The participants who had not been a
part of a similar investigation within the preceding four
weeks were included in the study.

Individuals who were pregnant, lactating, allergic
to Lincomycin antibiotics, had pre-existing renal, liver,
or cardiac conditions, or other conditions as
determined by the investigator (such as uncontrolled
diabetes, uncontrolled hypertension, etc.), or who
were already on antibiotic treatment or unable to follow
the study procedures and protocol were excluded
from the study.

Study intervention

Lincomycin hydrochloride 1000 mg sustained
release tablet was administered once daily for 5 days.
No comparator group was used.

Outcome measures

The primary outcome measures involved adverse
events and causality assessment. The secondary
outcomes involved the Total Symptom Severity (TSS)
score and the Physician’s Global Assessment Scale
(PGA). The TSS scale evaluated the clinical cure,
while the PGA was used to assess the successful
treatment outcome at the end of the Lincomycin
treatment.

Data analysis

A sample size of 286 patients was considered
appropriate. Categorical data were expressed in
numbers and percentages. The effectiveness was
tested using the Wilcoxon signed rank test. All
adverse events were recorded and their causality was
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evaluated using the causality assessment tool;
causality was categorized as definite, probably,
possible or unlikely.

RESULTS

Demographic details
A total of 286 patients were enrolled in the study.

The patients belonged to an age group ranging from
11 to 80 years old who underwent surgical
intervention. Most patients who underwent surgical
interventions were male 167(58.39%). The individuals
in the 31-40 age group contributed to the highest
percentage of patients (Table 1).

Indications for Lincomycin

The study included 48 surgical procedures for
which Lincomycin was recommended. Patients in
each group with abscesses, boils, cellulitis, diabetic
foot, infected wounds, postoperative infection, and
skin and soft tissue infection accounted for more than
5% of the indications. (Figure 1). The remaining
interventions are summarized in Table 2.

Effectiveness of Lincomycin based on symptom
severity score

The effectiveness of Lincomycin was evaluated
using the TSS score. The symptoms assessed were
abdominal pain, pus, burning micturition, swelling,
fever, and induration. At baseline, an estimated
63(22.03%) and 102(35.66%) patients suffered from
moderate and severe symptoms, respectively (Figure
2). After 5 days of Lincomycin treatment, the number
of patients with moderate and severe symptoms was
substantially less, with a significant reduction in the
TSS score (p=0.0000001256) (Table 3). There was
a significant decrease in the average TSS score at
day 5 versus baseline (Figure 3).

Overall treatment outcome of Lincomycin

The overall treatment outcome of Lincomycin was
assessed using the Physician Global Assessment
(PGA) scale. A significantly high percentage of
patients, 257(89.86%), achieved clinical success with
Lincomycin. Importantly, no fatal outcomes were
recorded throughout the study.

Safety outcomes of Lincomycin treatment

A total of 276 (96.5%) patients did not experience
any adverse reactions Post-Lincomycin treatment.

Figure 3: Average total symptom score of patients at baseline
versus day 5 of Lincomycin treatmentFigure 1: Each group of surgery-dependent indications

contributing to more than 5% of the total population.

Figure 2: Total symptom severity score of patients at baseline
versus 5 days of lincomycin treatment.

Table 1 — Age distribution of patients involved in the study

Age Group No of Patients Percentage

11-20 Years 8 2.80%
21-30 Years 61 21.33%
31-40 Years 64 22.38%
41-50 Years 63 22.03%
51-60 Years 55 19.23%
61-70 Years 32 11.19%
71-80 Years 3 1.05%
TOTAL 286 100.00%
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(Figure 6) Only 10(3.5%) of patients experienced
adverse drug reactions primarily related to
gastrointestinal (GI) disturbance (10%), GI intolerance
(30%), diarrhea (30%), nausea (20%) and vomiting
(10%).

Causality assessment of lincomycin treatment

The causality assessment scale used in this study
aimed to determine the probability of an adverse event
being linked to Lincomycin treatment. The majority
of patients, accounting for 28 (54.90%), reported the
causal relationship between Lincomycin and the GI
disturbances as unlikely. Further, only 6(11.76%)
patients reported a possible causal relationship
between Lincomycin and drug reactions.

DISCUSSION

SSIs are becoming increasingly common among
hospital-acquired infections as surgeries become
more frequent, leading to longer hospital stays, higher
costs, and increased morbidity and mortality rates.
The use of antibiotic prophylaxis method surgery has
been an evidence-based practice, significantly
reducing the incidence of SSIs by up to four times.
Therefore, this study aimed to assess the safety and
effectiveness of Lincomycin in the treatment of SSIs.
The results of the study showed a significant reduction
in symptoms on Day 5 versus baseline levels in
patients receiving Lincomycin therapy, indicating its
potential as a therapeutic intervention for managing
SSIs. The significant improvement from baseline
symptoms highlights the positive impact of Lincomycin
on patient outcomes.

The results of the overall treatment outcome
showed that the majority of patients achieved positive
treatment outcomes, indicating the potential clinical
benefits associated with Lincomycin administration
in SSIs. Additionally, a study conducted by Keighley
MRB, et al concluded that 24-hour prophylaxis with
lincomycin is as effective as 5-day therapy in reducing
complications caused by anaerobic organisms15.

Figure 5: Incidence of adverse drug reactions due to Lincomycin
treatment

Figure 4: Outcome assessment of Lincomycin treatment using
PGA scale

Table 2 — Each group of surgery-dependant indications contributing to less than 5% of the total population.

Surgical interventions (N=286) Other interventions (N=286)

Accidental burns, ulcers (2.1%) Control infection (0.35%)
Appendicitis, furuncle, inflammatory bowel disease, lower segment cesarean section,

paronychia, urinary tract infection (4.2%) Gastroenteritis (0.35%)
Breast lump, calcified lump in the neck, otitis media, dilation and curettage, ectopic, oedema,

granuloma, injury sutured wound, laparoscopic cholecystectomy, foot gangrene,
lipoma, mastitis, oozing wounds, operate wound part site infusion, gastrointestinal tract,
orchitis, perianal fistula, sebaceous cyst, skin ulcer and SSI (7%) Mild diarrhoea (0.35%)

Folliculitis (3.15%) Pain and swelling (4.9%)
Foot ulcer, right axillary hidradenitis, sepsis (4.2%)
Infected cyst, wound infection, and carbuncle over the back (5.25%)
Leg ulcer and multiple furuncles (4.2%)

Table 3 — Summary of total symptom score of patients at baseline versus 5 days of lincomycin treatment.

TSS Mean N Median SD SE Wilcoxon W P-Value % Effect Result

Baseline 1.92 286 2.00 0.90 0.0532 -14.810 0.0000001256 90.91 Significant
Day 5 0.17 286 0.00 0.42 0.0246

TSS: Total symptom score; N: number of patients; SD: Standard Deviation; SE: Standard error; P: Probability value
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Similarly, in another research, Alaa A, et al studied
the effect of peritoneal lavage with a Lincomycin-
gentamycin mixture compared to normal saline lavage
on postoperative infections in 40 patients undergoing
colorectal cancer surgery. The normal saline lavage
did not significantly reduce the number of positive
cultures, while antibiotic lavage resulted in negative
cultures in 90% of cases. The antibiotic lavage was
associated with a reduced occurrence of intra-
abdominal abscesses and wound infections16.

Safety considerations are paramount in any
medical intervention and our study indicates a
reassuring safety profile for Lincomycin. Minor
Gastrointestinal disturbances emerged as the primary
adverse reactions, affecting only a small population
of patients. Our study findings support the findings
reported by ACC, et al. The study reported that
prophylactic use of Lincomycin in patients undergoing
appendicectomy was associated with no side
effects17. In another study by Moodley J, et al  patients
undergoing cesarean section showed no adverse
events due to lincomycin in either mothers or babies18.

Causality assessments further support the safety
profile of Lincomycin, with the majority of cases
indicating that lincomycin administration did not lead
to the onset of Gastrointestinal disturbances. This
suggests a broad applicability of Lincomycin across
diverse surgical scenarios without compromising
safety.

This study has certain limitations, including the
absence of a comparator group and a short 5-day
assessment period, which may not capture long-term
effects or complications. While conducted across
multiple centers, broader patient diversity and settings
are needed to improve external validity. Future
research should conduct comparative studies with
other antibiotics and implementing extended follow-
up studies would be essential for evaluating safety.

CONCLUSION

In conclusion, the study affirms the effectiveness
of Lincomycin hydrochloride (1000mg) sustained
release tablet in treating SSIs and highlights its overall
positive treatment outcomes. The favourable safety
profile emphasizes Lincomycin’s potential as a well-
tolerated pharmacological intervention in SSIs,
supporting the consideration of Lincomycin as a viable
treatment option for managing SSIs in India.
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Letter to the Editor
[The Editor is not responsible for the views expressed by the correspondents]

Fascinating Journey of Confocal Microscopy
SIR, — The letter describes the fascinating progression of the

confocal microscope from its discovery to its most recent
developments. Marvin Minsky came up with the first idea for a
confocal scanning microscope in 1957, which involved moving the
stage to scan the illumination point in the focus plane. Due to the
most likely lack of the powerful light sources required for imaging
and the computing capacity needed to handle vast volumes of data,
Minsky’s idea went mostly undetected. His ambitions to view
biological processes as they take place in living tissue (in vivo) was
a major factor in the creation of the confocal technique, and Minsky
wanted to image neural networks in unstained preparations of living
brains. Several researchers developed functional laser scanning
confocal microscope designs in the years that followed Minsky’s
discovery. In 1979, Dutch physicist G Fred Brakenhoff created a
scanning confocal microscope, and almost simultaneously, Colin
Sheppard added an image creation theory to the technology. The
idea was cultivated by Tony Wilson, Brad Amos, and John White,
who later (during the late 1980s) showed the value of confocal
imaging in the analysis of fluorescent biological material.

In 1987, the first commercial instruments were released. More
powerful and stable lasers, high-efficiency scanning mirror systems,
high-throughput fiber optics, better thin film dielectric coatings, and
detectors with improved noise characteristics were made possible
by improvements in optics and electronics during the 1990s. One
of the most important developments in optical microscopy is laser
scanning confocal microscopy.  Visual sections of small structures
that would be challenging to physically segment can be seen, and
the images obtained can be used to create 3D structures. In order
to create a 3D reconstruction, the technique essentially scans
specimen point-by-point with a focussed laser beam.

Modern confocal microscopes can be thought of as fully
integrated electronic systems where the optical microscope plays a
central role in a configuration that includes several laser systems
combined with wavelength selection devices and a beam scanning
assembly, one or more electronic detectors, and a computer (for
image display, processing, output, and storage). Modern confocal
microscopes can be thought of as fully integrated electronic systems,
with the optical microscope serving as the primary component of a
setup that includes one or more electronic detectors, a computer
(for image display, processing, output, and storage), and a number
of laser systems coupled with wavelength selection devices and a
beam scanning assembly.

With the rapid development of precision instrument
manufacturing and semiconductor processing industry, the
observation and measurement of micro-structure surface profile has
become an important orientation of scientific research. Confocal
microscopy has become a crucial tool for biological research across
many areas during the past 30 years. Even with the most recent
developments in light sheet and field synthesis microscopy, confocal
microscopy will continue to play a significant role in biological imaging
for many years to come due to its ease of use and universal
accessibility. Confocal microscopy-based approaches continue to
be the most straightforward way for biologists with little familiarity
with imaging to address fundamental concerns because these more
advanced technologies still require significant expertise to establish
and follow through to analysis.
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