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“The only good is knowledge

and the only evil is ignorance.”

– Socrates.

It has been my proud privilege and honour to edit widely read JIACM. I have been associated with the

Journal in various capacities for the past 20 years or so. It has been a unique experience and has been helpful

in my professional growth. With this issue, as my second 3-year term as Editor of this esteemed Journal

comes to an end, it is time to thank profusely all our contributing authors and readers who have made this

journey a memorable and enriching experience. The potpourri of contributions to the Journal have enhanced

the richness of its pages by adding to the pool of practical and clinical knowledge in all areas of internal

medicine. The JIACM has always maintained its unique style of presentation – reader friendly and easy on

the eye while catering to the clinically relevant academic needs of our esteemed internist colleagues. Since

each issue deserves to be preserved for future reference – whether clinical research or practice – we have

been uploading issues on our website from the Editor for free access by one and all. This has been a boon for

post-graduate students, teachers and practicing internists.

As of today, there are very few journals in the Indian subcontinent which are dedicated exclusively to the art

and science of clinical medicine. With a sense of satisfaction, joy, and professional pride, I can say that the

Journal, Indian Academy of Clinical Medicine (JIACM) is one such unique instrument which has inspired

and whetted the academic appetite of thousands of internists – whether engaged in the clinical departments

of medical institutions or practicing independently in private setups. The last few decades have seen the

JIACM’s footprint reach the length and breadth of our country, in effect guiding physicians by updating their

knowledge and clinical skills. Each and every offering by the contributing author(s) never goes in vain as

there is always a new and novel take-home point for the readers. Knowledge thus gained eventually

translates into better, optimal, and safer management strategies for patients, thus enhancing the quality of

healthcare services available to society.

Globally, print editions of medical journals are facing the challenge of rising production, postage, and

handling costs – especially since the COVID-19 pandemic. The JIACM is no exception. At times, we too

have been left with no option, but to club 2 issues. Nevertheless, this has never impacted our editorial and

production standards. We have managed to stay out of the commercial angle of taking money and accepting

articles for publication and have tried to maintain high academic standards.

I thank and congratulate Dr Sumeet Singla and Dr Vipin Mediratta and wish them the very best as they

assume the charge as the next Editor and Associate Editor respectively. I am thankful to Dr Amit Aggarwal

for all his hard work as Joint Secretary. I am ever grateful to Members of the Editorial Board for their untiring

efforts. I am indebted to the IACM President Dr KK Pareek, and all office bearers and members for guidance

and support at all times.

I wish to thank Dr AK Agarwal, my Guru for all his support and guidance.

I wish to thank my family members – my wife, Gurwinder, my son, Hardrisht and my daughter, Jaimeet for

their patience, support and assistance at all hours during these challenging and hectic years.

I shall be failing in my duty if I don’t mention the names of Technical Team – Mr Yashpal Satmukhi

(Circulation and Advertising), Mr Vijay Shankar Vashist (Typesetting) and Mr Avinash Kumar (Production)

for their untiring and selfless work.

Long live JIACM, Jai Hind

– Dr MPS Chawla

drmpschawla@gmail.com

From the Editor
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A Study of Endothelial Dysfunction Amongst Medical Professionals
and Para Medical Staff in Pre- and Post-COVID-19 Pandemicity

SH Talib*, Manjiri R Naik**, Pranita Barapatre***, Sachin Patel***, Abdulla Ibji****

Introduction

Though endothelial dysfunction is often a long-standing
chronic process, in acute infection endothelial cell injury
may result in premature multiorgan system manifestations
leading to severe morbidities1. This mechanism is the
unifying underlying pathological process responsible for
widespread long-term complications of SARS-CoV2
infection. Early recognition of endothelial dysfunction using
non-invasive means like “Angio-defender” for assessing flow
mediated dilatation (FMD) of brachial artery is desirable in
younger age group – for recognising and treating modifiable
risk factors of endothelial dysfunction. This denotes
advanced vascular age as compared to their chronological
age. For the purpose, we intended to record endothelial
dysfunction status and vascular age among medical
professionals of MGM medical college (a tertiary care
hospital) who have served with heavy duties in COVID-19
pandemic.

Aim
To study endothelial dysfunction and vascular age status of
medical resident doctors and paramedical personnel at MGM
medical college and hospital, Chhatrapati Sambhaji Nagar,
Maharashtra, India who were exposed to COVID-19 wards/
OPD/ICU, using Angio-defender.

Objectives

To record and analyse various modifiable and non-
modifiable risk factors observed in younger age group
with higher vascular age vs biological age and compare
the data with non-exposed medical/paramedical subjects.

Research design

Study area: Department of Medicine, MGM Medical
College, Chhatrapati Sambhaji Nagar, Maharashtra, India.

Study period: 8 months.

Study design: Comparative analytical study.

Sample size: The study was done in two phases.

A. Phase I: 205 non-exposed medical/paramedical
personnel (2018 - 2019).

B. Phase II: 200 medical/paramedical personnel exposed
to COVID-19 pandemic while working in COVID OPD/
wards/ICU.

Institutional ethics committee approval: Obtained.

Material and Methods
Medical personnel of age > 18 yrs who had engaged with
COVID-19 patients’ medical care in the hospital and who
were ready to participate were included. Subjects
irrespective of hypertension, dyslipidaemia, diabetes,
obesity status were included for detailed records.

Endothelial dysfunction was considered when there was
a change in flow mediated dilatation of artery using angio-
defender. The vascular age was determined by using angio-
defender device (Everist) which is CE certified and has
been proven to be equivalent to the gold standard-BAUS
imaging. The system comprises of inputs such as FMD,
smoking habit, hypertension, HbA1C, total cholesterol and
serum HDL levels for calculating the vascular age. The
device used hyperaemia induced flow mediated
vasodilatation for calculating FMD. Measurement of
dilation of brachial artery was recorded at rest and after
cut-off deflation after supra systolic compression (30 mm
above systolic blood pressure for 5 mins) of either arm.
Maximum flow velocity was measured in all subjects at
rest and later within 15 sec of the cuff deflation.
Vasodilation was assessed and calculated as percentage
change in the arterial diameter compared to baseline
value. Impaired FMD was defined as a value less than
10%, severe dysfunction was considered when value was
less than 6% and moderate when values were between 6
- 10%. FMD value < 6% was considered a good predictor
of presence of coronary artery disease.

For the purpose of this project, hypertension was defined
as systolic pressure  >140 mm Hg and diastolic pressure >
90 mm Hg for persons on anti-hypertensive medications.
ADA criteria were used for defining type II diabetes

*Professor Emeritus, **Professor and Head, ***Senior Resident, ****Junior Resident, Department of Medicine, MGM Medical College,
Chhatrapati Sambhaji Nagar - 431 003, Maharashtra.
Corresponding Author: Dr SH Talib, Emeritus Professor, Department of Medicine, MGM Medical College and Hospital, Chhatrapati
Sambhaji Nagar - 431 003, Maharashtra. Tel: 91 7875127786, E-mail: sftalib@gmail.com.
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mellitus. Cases of diabetes treated or on treatment having
fasting blood glucose levels >126 mg% or HbA1C >6.4%
were included. WHO criteria for Asian population were
considered for defining body mass index {normal (18.5 -
23 kg/m2), overweight (23 - 27.5 kg/m2) and obese (>27.5
kg/m2)}. Dyslipidaemia was considered when total
cholesterol value exceeded >200 mg/dL and HDL < 40
mg/dL. Smoking records were taken when the person
smoked at least 5 cigarettes per day in the last month.

Results
The study result comprised analysis on pre-COVID phase
and post-COVID phase in different age groups analysed
for endothelial dysfunction using  ‘Angio-defender’,
calculating percentage change in arterial diameter
compared to baseline. Results were statistically analysed
and recorded.

Table I: Endothelial dysfunction in different age
groups.
Age groups Post-COVID – phase II Normal Moderate Severe Total P-value
(years) Pre-COVID – phase I (>10%) (6 - 10%) (< 6%)

16 - 25 Post-COVID-19 19 29 16 64

Pre-COVID-19 3 26 11 40

Total 22 55 27 104 0.02 (S)

26 - 35 Post-COVID-19 28 48 14 90

Pre-COVID-19 5 117 16 138

Total 33 165 30 228 0.00 (S)

36 - 45 Post-COVID-19 10 17 5 32

Pre-COVID-19 3 10 2 15

Total 13 27 7 47 0.66 (NS)

>45 Post-COVID-19 0 8 6 14

Pre-COVID-19 0 8 4 12

Total 0 16 10 26 0.00 (S)

Endothelial dysfunction in 36 - 45 years age group, was
non-significant and as the age advance to more than 45
years of age group, the endothelial dysfunction was
significant. However, the younger age group of 16 - 25 –
26 - 35 years were also having statistically significant
endothelial dysfunction. Severity of the disease was
statistically significant with increasing age.

Table II shows that greater endothelial dysfunction was
noted in subjects having risk factors (< 2). The values
shown are statistically significant. 22 subjects had severe
endothelial dysfunction in pre-COVID-19 stage and 7
subjects in post-COVID-19 phase. More number of
subjects were affected in pre-COVID-19 phase, which
could be attributable to modifiable and non-modifiable
risk factors.

Table II: Showing relation between endothelial
dysfunction and risk factor.
FMD  (%) Post-COVID – Phase II < 2 Risk 2 Risk Total P-value

Pre-COVID – Phase I factors factors

Normal (>10%) Post-COVID-19 32 25 57

Pre-COVID-19 11 0 11

Total 43 25 68 0.01 (S)

Moderate (6 - 10%) Post-COVID-19 89 13 102

Pre-COVID-19 89 72 161

Total 178 85 263 0.00 (S)

Severe (< 6%) Post-COVID-19 34 7 41

Pre-COVID-19 11 22 33

Total 45 29 74 0.00 (S)

Table III: Showing relation with endothelial
dysfunction and gender.
FMD (%) Post-COVID – Phase II Male Female Total P-value

Pre-COVID – Phase I

Normal (>10%) Post-COVID-19 17 40 57

Pre-COVID-19 7 4 11

Total 24 44 68 0.03 (S)

Moderate (6 - 10%) Post-COVID-19 41 61 102

Pre-COVID-19 86 75 161

Total 127 136 263 0.04 (S)

Severe (< 6%) Post-COVID-19 26 15 41

Pre-COVID-19 17 16 33

Total 43 31 74 0.3 (NS)

Out of 68 persons having normal FMD value, 11 (16%) were
in pre-COVID-19 period and remaining 57 (83.82%) were
in post-COVID-19 period. Similar changes were noted for
severe endothelial dysfunction (< 6%) in pre- and post-
COVID-19 period (Table III).

Table IV: Showing relation between risk factors and
gender.
Risk factors Post-COVID – Phase II Male Female Total P-value

Pre-COVID – Phase I

< 2 Post-COVID-19 76 108 184

Pre-COVID-19 66 45 111

Total 142 153 295 0.00 (S)

 2 Post-COVID-19 8 8 16

Pre-COVID-19 44 50 94

Total 52 58 110 0.81 (NS)

Females had more affliction than males in post-COVID-19
phase with risk factors (< 2), for reasons of more female
nursing staff employment for COVID-19 care in the hospital
(Table IV).
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Table V: Showing relation between age and risk
factors.

Age group Post-COVID – Phase II < 2 2 Total P-value
Pre COVID – phase I

16 - 25 Post-COVID-19 61 3 64

Pre-COVID-19 24 16 40

Total 85 19 104 0.00 (S)

26 - 35 Post-COVID-19 77 13 90

Pre-COVID-19 76 62 138

Total 153 75 228 0.00 (S)
36 - 45 Post-COVID-19 26 6 32

Pre-COVID-19 7 8 15

Total 33 14 47 0.02 (S)

>45 Post-COVID-19 11 3 14

Pre-COVID-19 4 8 12

Total 15 11 26 0.02 (S)

Statistically significant findings were noted in the post-
and pre-COVID-19 period was respect to age with both <
2 and 2 risk factors affection.  2 risk factors were seen
in 94 subjects in pre-COVID-19 period and 25 subjects in
post-COVID-19 period. < 2 risk factors were seen in 111
subjects in pre-COVID-19 and 175 subjects in post-COVID-
19 (Table V).

Discussion

Endothelial dysfunction has been recognised as a vital and
critical component of COVID-19 disease. Since the vascular
endothelial cells cover the entire circulatory system from
heart to small capillaries, their study bears great prognostic
significance as altered endothelial function presents with
varied clinical complications and adverse outcomes. The
importance of endothelial dysfunction has often been
discussed in the setting of acute COVID-19 infection, with
disparities observed in the extent of endothelial
dysfunction/FMD lowering2.

Endothelial dysfunction is a chronic process and may result
in premature multiorgan system manifestations as ‘long
COVID-19 disorder’2,3. We have attempted to record
endothelial dysfunction status and vascular age amongst
medical/paramedical professionals of MGM medical college
who have served arduous duties in the COVID-19 pandemic
2019 - 2021 (phase II study). The results were compared
with phase I study wherein FMD values of medical
professionals/paramedical personnel unexposed to this
pandemic during 2018 - 2019 was carried-out. The present
phase II study was carried-out with certain modifiable and
non-modifiable risk factors like age, BMI, diabetes mellitus-

II and smoking, assessed using flow mediated vasodilation
(FMD) of brachial artery, similar to study done in phase I. It
was matched with age, gender and risk factors as cited.

The maximum number of subjects in the phase II study
belonged to age 16 - 25 yrs. In apparently young (< 35 yrs),
healthy individuals with abnormal values of endothelial
dysfunction (< 10%) suggested subclinical/premature
atherogenicity. In the phase II study with advancing age
(>45 yrs), the severity of endothelial dysfunction was also
noted to be higher. FMD values < 6% are considered valid
predictors of the presence of coronary artery disease.
However, discriminations are noted in the percentage of
FMD and presence or absence of coronary artery disease
(CAD) in study reported by Enderle et al in 19984. Similar
observations are found in the present study. A higher
number of subjects (64/200), between 16 - 25 yrs, and
despite receiving vaccination had FMD < 10% as compared
to phase I study (40/200). The difference observed was
statistically significant (Table I). A higher number of subjects
with >10% FMD values could be attributed to good herd
immunity in them and/or good development of immunity
post-vaccination. Vaccination protection only provide a
limited reference for immune status. Abnormalities of
vascular disease, notably CAD, can possibly be modified
over weeks to months with risk reduction therapy.

As regards association between endothelial dysfunction
and risk factors, it was noted that in subjects having  2
risk factors, more subjects were affected in pre-COVID-
19 than post-COVID-19. Reasons could be attributed to
modifiable and non-modifiable risk factors (Table II and
III). It was also observed in the post-COVID-19 phase II
study that females had more affliction than males having
risk factors < 2. The reasons to could be attributed more
employment of female nursing staff in pandemic period
(Table IV).

Higher affliction with < 2 risk factors was seen in post-
COVID-19 period and may be attributed to presence of
COVID-19 infection in either subclinical or symptomatic
subjects. Further, 2 risk factors showed more number of
subjects in pre-COVID-19 period as they had no exposure
to COVID-19 pandemic. The probable reasons for less
number of subjects in post-COVID-19 with 2 risk factors
can be presumed to be strict confinement of these subjects
at home who had minimal chances of street exposure
during pandemic (Table V).

FMD serves as an important marker for premature
atherogenesis. Age recognition of normal FMD values in
post-COVID-19 phase in young when noted, may speak of
lower vascular age to their chronological age. Such
individuals are also advised supplementary vaccination with
optimum time interval between doses to strengthen their



immune system. Though vaccination protection can only
be assessed indirectly by detecting neutralising antibody
level, has otherwise limited value. It is therefore, imperative,
to have FMD assessment and the measures to intervene
and prevent overt vascular disease by adopting timely risk
reduction therapy.

Conclusion
COVID-19 infection continues to evolve since the
beginning of the pandemic. The risk factors for endothelial
dysfunction include history of CVD, history of COVID-19
in medical personnel and residents/paramedical staff who
were on heavy duties in pandemic, could be regarded as
risk factors for others and their own future endothelial
dysfunction. Therefore, focus should be on assessment of
endothelial function and identification of high-risk subjects
through non-invasive endothelial function testing for
finding their vascular age. Other biomarkers evaluation is
also needed, viz., diabetes mellitus, hypertension, obesity,
CVD, to recognise high-risk individuals. In our study, higher
groups were significantly low having 2 risk factors.

Reasons attributable to this fact could be strict
confinement and better care of modifiable risk factors at
home. Use of angio-defender for FMD could prove as a
useful tool in screening test for recognising early
anticipated problems and long COVID derangements,
especially in young age group.
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Clinical Profile of Posterior Circulation Stroke
Vaibhav Bhat*, Poonam Ashok Kamath*, BA Shastry**

Abstract
Background: The vascular territory associated with posterior circulation supplies a compact region of the brain which controls vital
body functions, hence a stroke in this area can lead to significant morbidity and mortality. Due to overlapping symptomatology, it
is often misdiagnosed as a peripheral cause of vertigo. Our study was aimed at studying the risk factors, symptomatology, anatomical
localisation, artery involved, and outcomes related to posterior circulation stroke (PCS). We believe this study can lead to earlier
diagnosis and prompt management which is very crucial in deciding outcomes of posterior circulation strokes.

Methods: A tertiary care hospital-based cross-sectional time bound study was conducted among patients attending OPD or admitted
in ward in from September 2021 to October 2022 meeting the inclusion-exclusion criteria. 43 patients admitted with PCS under
departments of General Medicine and Neurology in Kasturba Hospital, Manipal were analysed for the study.

Results: 22 patients were older than 65 years. 14 were aged 45 to 65 years. 28 were males. Among risk factors, diabetes and hypertension
were found to be present in 23 and 21 patients, respectively. 21 subjects had significant smoking history. 26 subjects presented with
ataxia or vertigo. 26 subjects had cerebellar signs on examination. Vertebral artery and posterior cerebral artery were the most
common implicated vessel (12 and 6 subjects respectively). As per TOAST classification, small artery type was found in 14 subjects
and large artery stroke was present in 11 subjects.

Conclusions: Diabetes mellitus was the most common risk factor for PCS in our study followed by hypertension. Ataxia and vertigo
were the most common presenting features of PCS in the present study. Cerebellum was the most common anatomical area involved.
In our study, vertebral artery was most commonly affected. Small vessel disease was the main aetiological factor followed by large
vessel disease.

Introduction
Cerebrovascular accident (stroke) is a major cause of
morbidity and mortality affecting the neurological system.
Strokes can be classified based on the involved circulation
into anterior and posterior circulation strokes. Posterior
circulation of the brain supplies the brainstem, cerebellum,
occipital lobe, thalamus, parts of parietal and temporal
lobe. As posterior circulation supplies a compact of area
of structure controlling important functions and containing
neurological pathways, strokes involving this territory often
result in significant morbidity and mortality with
catastrophic outcomes. They account for 9.2% of all the
strokes1. PCS presentation can be misdiagnosed as a
peripheral cause; it mimics vestibular disease, thereby
causing significant delay in diagnosis and treatment2.
These factors also add on to the morbidity associated with
the disease. PCS can also mimic anterior circulation
stroke3. The clinical presentation and risk factor
stratification for PCS have not been extensively studied in
the Indian population for PCS. The aim of our study was to
study the risk factors, clinical presentation and anatomical
areas involved in PCS.

Material and Methods
A tertiary care hospital-based, cross-sectional, time bound
study was conducted among patients attending OPD or
admitted in ward in from September 2021 to October 2022
meeting the inclusion-exclusion criteria. Ethical clearance
was obtained from the Institutional Ethics Committee (IEC)
of KMC (Kasturba Medical College) and Hospital, Manipal
(IEC 255/2021). The study has been registered with Clinical
Trials Registry of India (CTRI/2022/09/045676). Written
informed consent was taken.

Patients aged above 18 years of age presenting with clinical
features and radiological evidence of PCS were included.
Patients having radiological evidence of haemorrhage or
infarct in anterior circulation or pre-existing infarcts were
excluded from the study.

Detailed questionnaires were filled regarding clinical
features, co-morbidities, risk factors, and radiological
imaging. Data were entered in MS Excel and analysis was
done using SPSS 21.0 version. Data was presented as mean
and standard deviation for continuous variables and as
percentages for categorical variables. Histograms were used
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to plot the continuous data, whereas bar diagrams and pie
charts for qualitative data.

Sample size was estimated at 9%prevalence of PCS to be
68. In our centre in that year there were 804 stroke patients,
out of which 68 had PCS. However, 19 had simultaneous
anterior circulation involvement as well hence were
excluded. 6 patients got discharged against medical advice
hence investigations and detailed assessment could not
be done, and they were not included in analysis. Since it
was a time bound study, 43 subjects were studied.

Results
43 patients admitted with PCS under departments of
General Medicine and Neurology in Kasturba Hospital,
Manipal were analysed for the study. Hence n = 43.

Table I: Baseline characteristics.

Characteristic Total

Age (years) Mean: 61.3 ± 14 < 45 7
45 - 65 14

Above 65 22

Gender Male 28
Female 15

Co-morbidities Diabetes 23
Hypertension 21
Dyslipidaemia 11

BMI > 30 kg/m2 11
Ischemic heart disease 5

Hypothyroidism 4
Rheumatic heart disease 1

Modifiable risk factors Smoking 21
Alcoholism 7

Among the cranial nerves involved, 10 subjects had IX and
X nerve palsy. 4 subjects each had III nerve and VII nerve
(UMN and LMN) palsy. 2 patients had optic (II) pathway
involvement (visual field loss). No involvement of abducent

(IV) or hypoglossal (XII) nerves were noted in the study.

MRI brain was conducted for all patients in the study. It
showed ischemic stroke in 40 subjects and haemorrhage
in 3 patients. Out of the three, 2 had pontine bleed and 1
subject had cerebellar bleed.

Among the anatomical areas involved, cerebellum was
most commonly implicated, in 19 subjects. Occipital lobe
was involved in 14 subjects and 12 had medulla
involvement. Pons was involved in 9 patients. 6 patients
each had midbrain and temporal lobe involvement. 23

Fig. 1: Bar graph showing presenting symptoms in posterior circulation
stroke.

Fig.  2: Bar graph showing clinical signs on examination.

Fig. 3: Bar graph showing arteries involved in PCS. AICA – anterior inferior
cerebellar artery, SCA – superior cerebral artery, PICA – posterior inferior
cerebellar artery, PCA – posterior cerebral artery.

Fig. 4: Bar graph showing aetiology of stroke as per TOAST classification.
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individuals had multiple territories involved in posterior
circulation in the form of lacunar stroke.

Discussion
Prevalence

In our hospital, 8.6% of all strokes in the study period were
PCS. It was similar to other Indian studies (Manmohan et
al)4 that showed 11.3% of PCS among all strokes. But these
were comparatively lesser when compared to Western
population studies in Europe and USA, where PCS were
ranging from 26 - 39.8%5,6. Europe and USA have a higher
average life expectancy when compared to India. In older
adults, diabetes mellitus, hypertension, dyslipidaemia,
metabolic syndrome and other risk factors have a higher
chance of causing atherosclerotic vessel wall damage. These
metabolic diseases-induced atherosclerotic disease causes
hardening and narrowing of arteries which is prominent in
posterior circulation system7.

Age and gender

In the current study, 51% (22) patients were over the age
of 65 years with an average age of 61 years and SD of 14
years. The predominance of PCS in older age groups is due
to calcium deposition and metabolic disease like diabetes
mellitus, dyslipidaemia, hypertension causing
atherosclerotic damage and plaque formation. The results
are similar to another study by Joshi et al8 with an average
age of 59.8 years. In the study by Manmohan et al4, the
average age was 51 years as this study had included patients
from paediatric age groups. Male predominance was seen
in the current study with 65.1% (25) being males. Stroke
pathology is influenced by gender in numerous ways and
understanding the same still remains incomplete. In
females, Oestrogen reduces atherosclerosis by its action
on intravascular adhesion process, tone of the smooth
muscle and monocyte differentiation9. Also, in males,
testosterone levels act variably in association with stroke
risk. There is a correlation of increased risk in older men
with decreased testosterone and younger men with
elevated levels of testosterone10. Male predominance is
also seen in closely associated risk factors like diabetes
mellitus and hypertension which predispose male gender
to a higher risk of stroke. Among other studies, Manmohan
et al4 and Joshi et al8 showed a male predominance. It was
also comparable to the New England PCS registry11 which
also showed a male predominance of 65% (256).

Risk factors

In the present study, diabetes mellitus was the predominant
risk factor for PCS seen in 23 patients. Diabetes mellitus
being a metabolic disease, plays a role in different

mechanisms for cardiovascular disease. Long-standing DM
can cause early onset arteriosclerotic changes with
endothelial dysfunction leading to adhesion defect and
thickening of capillary basement membrane. These factors
lead to non-compliance of the vessel and atherosclerotic
plaque formation due to turbulent flow and systemic
inflammation. This predisposes patients with diabetes
mellitus to stroke12. In the current study, diabetes mellitus
was predominant when compared to Manmohan et al4

(30%) and Joshi et al8 (28%), as the present study was done
in South Indian population where incidence and prevalence
of diabetes mellitus is higher when compared to North
Indian population13.

Hypertension was the second most common risk factor in
this study with 21 patients being previously diagnosed
with the same. Long-standing hypertension causes
accelerated atherosclerosis. These structural modifications
in the arterial vessel wall protect the microcirculation from
pressure change related injury. However, these changes
lower the vessel’s response to vasodilation related
changes and are seen more in tortuous vessels with higher
turbulent flow like vertebral artery. This response
associated with intraluminal plaque plays a major role in
stroke13. It was the predominant risk factor in Manmohan
et al4 and Joshi et al8 studies. These studies were done in
metropolitan cities. Environmental factors and lifestyle
changes may have a role in hypertension which is not
fully understood at present14.

In the current study, 11 subjects had dyslipidaemia at
presentation, which is one of the established factors for
ischaemic stroke. Dyslipidaemia causes increased fatty acid
oxidation. This causes elevated generalised inflammation
which also affects arteries. Inflammation with elevated LDL
and altered ApoB levels leads to intravascular plaque
formation15. Role of dyslipidaemia in haemorrhagic strokes
remains inconclusive and no significant association is
established. Serum triglyceride levels are associated with
higher neurological decline post-CVA and poorer recovery.
The exact mechanism and role of serum triglyceride in this
process is still under evaluation, but significant association
has been established16. In the Manmohan et al study4, 21.5%
of the patients had dyslipidaemia, which is similar to the
current study.

Obesity is an independent risk factor for stroke17. In this
study, 11 patients had obesity while the Manmohan et al
study4 had 10% patients with obesity. Inclusion of paediatric
strokes may have resulted in this difference as obesity is
seen more commonly in adults in Indian population when
compared to the Western world where paediatric obesity
is significantly present.

In our study, 5 patients had ischaemic heart disease, which
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is known to contribute to stroke by various
pathophysiological means. It causes endo-myocardial
ischaemia which alters surface adhesion process and causes
decreased contractility, due to myocardial ischaemia18.
These factors provide an environment for formation of
microthrombi in the intramural surface. Ischaemic heart
disease causing atrial fibrillation, leads to an intra-atrial clot
which embolises and causes stroke19. But coronary artery
disease and stroke are more of an association rather than
risk factors for each other. In the Manmohan et al study, a
higher prevalence of ischaemic heart disease was seen at
22.5% when compared to the current study. This can be
due to epidemiological variation occurring with different
study populations, as stroke is associated with numerous
risk factors and confounders.

In the study we conducted, 21 patients were smokers.
Stroke – first presentation and recurrent stroke, both are
associated with smoking. Vessel elasticity and compliance
is altered in smokers20. Smoking raises haematocrit, which
increases blood viscosity. It causes damage to the
endothelial lining, which stimulates platelet aggregation
and hence encourages thrombosis. The persistent
endothelial inflammation induced by smoking and
secondary polycythaemia predispose chronic smokers to
recurrent CVA. 31% patients were chronic smokers in the
Manmohan et al study4 and 34% patients in the Joshi et al
study8; there is a difference which was attributed to socio-
demographic variations. 2 patients in the current study had
secondary polycythaemia (in known chronic smokers).

Alcoholism is the next factor in substance abuse that is an
established risk factor for CVA. In this study, 7 patients
were diagnosed with alcohol abuse as per alcohol use
disorder criteria18. Alcohol in moderation (1 - 2 drinks/
week) was associated with decreased hazard ratio for
stroke. At higher levels of consumption, alcohol cases were
positively correlated with stroke incidence. Direct
correlation between alcohol consumption and stroke is
not known. 6.25% patients in the Manmohan et al study
were diagnosed as alcohol abusers as per CAGE criteria.
The data are similar between the current study and the
Manmohan et al study.

In our study, 3 patients were diagnosed as chronic kidney
disease. A higher risk of ischaemic and haemorrhagic stroke
is linked to chronic kidney disease (CKD) as it can lead to
platelet dysfunction, coagulation abnormality, endothelial
dysfunction, and inflammation in addition to common risk
factors like hypertension caused by reno-parenchymal
disease21. In the Manmohan et al study4, 3.75% of the patients
had CKD. This difference is due to the increased prevalence
of diabetes in the current study.

1 patient in the current study had anti-phospholipid antibody

(APLA) syndrome – a 20-year-old female with recurrent
abortions presenting with features of cerebellar CVA. APLA
although rare, is a significant risk factor for CVA. APLA leads
to formation of anti-phospholipid antibodies like lupus
anticoagulant and anticardiolipin antibody that causes
decreased formation of prostacyclin. This process causes
increased aggregation of platelets leading to plaque or
thrombus, hence causing endothelial injury.

Symptomatology

Most common presentation was with features of acute
vestibular syndrome, presenting as sudden onset ataxia in
26 and vertigo in 25 patients. In PCS, stroke involving
cerebellar peduncles, cerebellum and vestibular nuclei
causes ataxia with vertigo22. It was also the predominant
complaint in the Manmohan et al4 and Joshi et al8 studies. It
was noted that in this study, 9 patients were primarily
evaluated under ENT for peripheral vertigo and later
referred to medicine for further evaluation of acute
vestibular syndrome, which was further diagnosed as PCS.
This delay in diagnosis and gap in knowledge in PCS
presentation leads to delayed initiation of anti-thrombotic
agents and poorer neurological outcomes. Headache with
nausea/vomiting was the second most predominant
complaint in PCS in our study. Headache was predominantly
posterior, characterised by a dull aching sensation. This
occurs due to irritation of trigeminovascular neurons located
in brainstem arteries23. If headache is present in acute
vestibular syndrome presentation, PCS must be ruled out.
The other differential diagnosis for such a presentation is
vestibular migraine, a rare entity. In PCS, nausea/vomiting
are attributed to 2 mechanisms. First is involvement of
vestibular nuclei or fasciculus, this is usually accompanied
with vertigo. Second mechanism is involvement of CTZ
vascular supply, where no significant vertigo or ataxia is
seen24. Dysarthria was the next common symptom of
presentation in the current study, observed in 10 subjects.
It was noted in facial nerve nuclear/ fascicular lesions and
cerebellar lesions. 10 patients also had altered sensorium
at presentation, which can be attributed to involvement of
RAS (reticular activating system) centre in brainstem
strokes. Hemiparesis was present in 9 patients. It was mainly
seen in brainstem strokes involving basal pons and pyramids
of medulla. 1 case of hemiparesis was noted in midbrain
stroke as a part of Weber’s syndrome. In the Manmohan et
al study, the predominant presenting symptomatology was
vertigo and ataxia in 56% and 48% of the patients
respectively. It was followed by vomiting and headache in
33% and 25% of the patients. In the Joshi et al study, 70%
patients had vertigo and 62% patients had ataxia, followed
by 58% patients with headache and 54% patients with
vomiting. These findings are similar to the current study.
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Anatomical localisation

All the studies had localised infarcts with MRI Brain-DWI
sequence and ICH by NCCT brain imaging. 40 patients had
ischaemic lesions in the current study. Joshi et al study
showed increased haemorrhagic strokes in 37% (n = 15)
patients. In this study, 4 patients with haemorrhagic stroke
were discharged against medical advice, therefore they
could not be included in the analysis. This might have led to
decreased representation of haemorrhagic strokes in our
study. Our study showed predominance of cerebellar
strokes(19 cases). In PCS studies, cerebellar strokes were
predominant, but the exact mechanism of this
predominance remains unknown. Possible hypotheses
include branches of multiple arteries from the posterior
circulation supply various parts of cerebellum and
involvement of these gives a higher chance of involvement
of cerebellum. In the Joshi et al study, cerebellum was
predominantly involved at 37.5% of all strokes. Occipital
lobe involvement was the second most common stroke in
the present study seen in 14 patients. They most commonly
present with headache. In the Joshi et al study, 24% of the
patients had occipital strokes, which is comparable and
similar to our study. 12 patients had medullary involvement
in the present study. Among them 8 patients had “lateral
medullary syndromes” with 4 of them having hemiparesis
or extension into pyramids causing “Babinski-Naegotte
Syndrome”. 1 patient had “hemi-medullary syndrome”
involving complete left half of the medulla. 9 patients
presented with pontine lesions in the present study. 2 of
them had pontine haemorrhage with others having
ischaemic lesions. Most common presentation was with
7th LMN cranial nerve involvement and hemiparesis as a
part of multi-infarct status. 1 patient with pontine lacunar
infarct presented with “Dysarthria-Clumsy Hand syndrome”.
1 patient with pontine haemorrhage was diagnosed as
“Locked-in Syndrome” presented with quadriparesis with
preserved vertical eye movements and loss of other
conjugate vision. 6 patients had midbrain strokes. 2 patients
presented with involvement of 3rd cranial nerve nuclei
causing ptosis with one patient being diagnosed as Weber’s
Syndrome. A total of 53.5% (23) of the patients had
brainstem involvement in the present study and 23 patients
also had multi-infarct presentation due to artery-to-artery
embolisation (in large artery disease) or by cardio-embolic
phenomena.

Artery involved

CT angiography was used for diagnosis of arterial
involvement, measure of degree of occlusion and status of
the plaque. Occlusions of >50% were considered as
clinically significant. In this study, vertebral artery was
predominantly involved, in 12 patients. The tortuous

extracranial course of the vertebral artery along with
commonly occurring hypoplasia predispose them for
endothelial damage and large artery disease in older adults.
Our study had a higher representation of older adults, hence
showed a higher predominance for vertebral artery
involvement. This is followed by PCA in 6 patients. However,
in the Manmohan et al study, 53% patients had involvement
of PCA with only 2.5% of the patients showing vertebral
artery involvement. In the Manmohan et al study, extracranial
vertebral artery lesions were excluded. As extracranial
course is predominantly involved, the Manmohan et al study
showed significantly low incidence of vertebral artery
involvement.

TOAST Classification

Our study had predominantly small artery disease/lacunar
strokes in 14 patients, followed by large artery disease in
11. In the Manmohan et al study, majority of the patients
had large artery disease in 61% followed by cardio-embolic
phenomena in 10%. Higher age is associated with small
artery disease due arterial decreased compliance that
progresses with age. This can be noted, as predominant
small vessel disease was observed. New England PCS
registry11 showed a predominance of large artery disease.

Outcome

Mortality due to PCS were similar in the present study
compared to national and international studies.
Predominant causes of death were secondary hospital
acquired infections like ventilator associated pneumonia
in 4 patients. 1 patient suffered concomitant myocardial
infarction followed by cardiogenic shock. 1 patient with
cerebellar bleed who had delayed presentation to hospital,
had features of brainstem herniation on CT imaging, and
eventually led to cardiopulmonary compromise. Posterior
circulation infarcts have been generally considered to have
a poor outcome with high mortality and morbidity25, but
several studies have conflicting results. The comparative
functional outcome of patients with posterior versus anterior
circulation stroke has been little studied, especially that of
the subset of patients with minor initial deficits. The current
evidence suggests that minor PCS exhibited more frequent
disability at 3 months than minor ACS. Especially, the
presence of vertebrobasilar large vessel disease in minor
PCS had a substantially higher risk of disability when
compared to anterior circulation strokes24.

Conclusion
Diabetes Mellitus was the most common risk factor for PCS
in our study followed by hypertension. Ataxia and vertigo,
with clinical features of “Acute Vestibular Syndrome” were



the most common presenting features of PCS in the present
study. Cerebellum was the most common anatomical area
involved. Vertebral artery was most commonly affected
and small vessel disease was the main aetiological factor.

Limitations
Our study had a relatively smaller sample size compared to
other studies. Large number of PCS had prior or concomitant
anterior circulation involvement, hence could not be
included as per our criteria. Hence, few variables like
cardioembolic phenomenon, large artery disease could not
be assessed adequately and might have affected the results.
In the COVID pandemic, subtle or self-limiting acute
vestibular syndromes may not have been diagnosed
adequately or may not have sought healthcare.
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Abstract
Introduction: SARS-COV-2 induced novel coronavirus disease (COVID-19) associated high morbidity and mortality was the most
threatening medical challenge in this century. COVID-19 induces multiple cardiovascular complexities such as myocarditis, pericarditis,
acute myocardial injury, cardiogenic shock, arrythmias, cardiac arrest and subsequently heart failure. Early diagnosis could help to
discern at-risk patients to facilitate early treatment.

Aim: To study the cardiovascular manifestations in moderate-to-severe COVID-19 patients and their correlation with inflammatory
markers.

Methods: This was an observational study done in a tertiary care institute of Northern India in the state of Uttar Pradesh on moderate
and severe COVID-19 patients. Detailed history and clinical examination were done along with laboratory work-up to look for
cardiovascular involvement in patients with COVID-19 disease.

Results and Conclusion: Out of 100 cases, 54% were moderate and 46% were severe; 50% males and 50% females in severe group,
most of them aged above 40 years with hypertension (50%) and diabetes (27%) as leading associated co-morbidities. Inflammatory
markers like CRP, LDH and ferritin were significantly raised and correlated with the severity of the disease (p < 0.05). ECG revealed
sinus tachycardia (44%) as the most common finding. In echocardiography, the most common finding was LV diastolic dysfunction
(30%), followed by LV systolic dysfunction (23%), RV systolic dysfunction (15%). Most common valvular abnormality was tricuspid
regurgitation (38%) followed by mitral regurgitation (30%). Pulmonary artery hypertension (14%), pericardial effusion (6%) and
regional wall motion abnormalities (8%) were also seen.

Conclusion: COVID-19 disease is associated with significant involvement of the cardiovascular system and is the second most common
cause of mortality after respiratory system. Also, increased levels of inflammatory markers correlate with the severity of the disease.

Introduction

The COVID-19 pandemic, caused by SARS-COV-2 virus had
a crippling effect on global health. Emerging from Wuhan
province in China, this virulent virus soon took almost every
country in the globe under its grasp with 649,896,619
confirmed patients and 6,654,860 deaths reported as of
Dec. 12, 20221.

Patients infected with SARS-CoV-2 present with a spectrum
of clinical severity varying from asymptomatic to fatal
conditions. Immune system disturbance has been
considered as one of the hallmarks of COVID-19, especially
cytokine release syndrome, lymphopenia along with
endothelial dysfunction via Angiotensin-Converting
Enzyme 2-receptor (ACE-2) and myocardial damage2.
Inflammatory markers such as C-reactive protein (CRP),
lactate dehydrogenase (LDH), ferritin, interleukin-6 (IL-6),
D-dimer and procalcitonin are drastically increased during

cytokine storm creating parenchymal lesions in vital organs.
COVID-19 is a disease that involves multiple body systems
of which manifestations of the cardiovascular system were
the main concern in our study. These can be acute heart
failure, ischaemic heart disease, acute myocarditis,
arrhythmias, venous thromboembolism, and pericardial
diseases.

The aim of the study was to study the cardiovascular
manifestations in moderate-to-severe COVID-19 patients
and their correlation with inflammatory markers.

Material and Methods
This was an observational study conducted on 100 patients
with moderate and severe COVID-19 disease admitted in
the Medicine department of Sarojini Naidu Medical College,
Agra during the period December 2020 to June 2022. Only
patients >18 years of age were enrolled. All the 100 patients
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were subjected to detailed clinical examination and
investigations: CBC, SGOT/SGPT, bilirubin, creatinine, urea,
electrolytes, lipid profile, CRP, LDH, ferritin, troponin T, pro-
BNP, chest X-ray postero-anterior view, electrocardiography
and 2D echocardiography.

Results
A total of 100 patients with moderate (54%) and severe
(46%) COVID-19 formed the study population. All the
clinical details, progress of disease, and outcome were
recorded and following observations were made:-

1. Demographic features:

Age of patients included in the study varied from 18 to 83
years. The majority of patients belonged to age > 40 yrs
(72%) and percentage of severe COVID-19 patients was
more in the age group of > 60 yrs (34.78%).

Table I: Age distribution.

Age group Moderate COVID-19 Severe COVID-19 Total

(years) No. % No. % No. %

18-20 3 5.55 2 4.34 5 5.00

21-40 11 20.37 12 26.08 23 23.00

41-60 22 40.74 16 34.78 38 38.00

>60 18 33.33 16 34.78 34 34.00

Total 54 100.00 46 100.00 100 100.00

Mean ± SD 52.22 ± 18.0 51.28 ± 16.91

The percentage of male and female genders was 58.18%
and 40% in the moderate COVID-19, 50%, and 50% in the
severe COVID-19 group.

Table II: Comparison of gender frequencies between
moderate and severe COVID-19 patients.

Gender Moderate (n = 54) Severe (n = 46)

N % N %

Male 32 59.25 23 50.00

Female 22 40.74 23 50.00

2. Associated comorbidities

In the present study, hypertension was the leading
comorbidity for COVID-19 disease in 50%, followed by
diabetes mellitus (27%), dyslipidaemia (20%), obesity (12%),
chronic obstructive pulmonary disease (6%), asthma (4%),
pulmonary tuberculosis (6%), chronic kidney disease (4%),
carcinoma (2%) and other (14%) with no associated
comorbidities.

Table III: Distribution of patients according to
comorbidity between moderate and severe COVID-
19 patients.

Comorbidity Moderate Severe Chi sq. p- Total
COVID-19 COVID-19 Value
(n = 54) (n = 46)

N % N % N %

Hypertension 20 37.03 30 65.21 6.804 0.009 50 50%

T2DM 9 16.66 18 39.13 5.213 0.02 27 27%

Dyslipidaemia 5 9.26 15 32.61 7.08 0.008 20 20%

Obesity 2 3.70 10 21.74 6.04 0.014 12 12%

COPD 2 3.70 4 8.60 181 0.178 6 6%

Asthma 1 1.85 3 6.52 162 0.11 4 4%

Pulmonary Tuberculosis 5 9.26 1 2.17 1.13 0.287 6 6%

CKD 2 3.70 2 4.35 0.03 0.870 4 4%

Carcinoma 2 3.70 0 0.00 0.36 0.547 2 2%

None 6 11.11 8 17.39 0.38 0.540 14 14%

3. Investigations

It was noted that the level of inflammatory markers viz.
CRP, LDH, and ferritin was significantly higher in severe
COVID-19 group patients and correlated with severity of
the disease.

Table IV: Mean values of inflammatory markers in
moderate and severe COVID-19 patients.

Moderate COVID-19 Severe COVID-19 T p-Value
(n = 54) (n = 46)

Mean ±SD Mean ±SD

CRP (mg/L) 36.56 46.35 100.6 40.60 -10.439 0.002

LDH (mg/dL) 376.29 220.83 1037.73 399.67 -6.399 0.001

Ferritin (ng/mL) 443.67 274.24 962.95 517.38 -3.169 0.002

Raised levels of Troponin T were seen in 20 patients of
COVID-19, which included 15 severe patients and 5
moderate patients signifying cardiac injury. Pro-BNP levels
were also significantly increased in 29 COVID-19 patients,
of which 15 were severe and 14 were moderate.

Table V: Cardiac biomarkers in moderate and severe
COVID-19  patients.
Troponin T Value Moderate Severe Total
(ng/mL) COVID-19 COVID-19

0-14 37 15 52

14-99 17 11 28

>99 5 15 20

Pro-BNP (pg/mL) <300 42 29 71

>300 14 15 29
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4. Electrocardiography:

Sinus tachycardia was present in 44% of patients with ST-T
changes in 10%. Right ventricular hypertrophy, right atrial
enlargement, and right bundle branch block together
constituted 18% whereas left ventricular hypertrophy, left
atrial enlargement, and left bundle branch block constitute
13%. Atrial prematore complexes and Ventricular prematore
complexes were present in 4% and 6%, respectively. Low
voltage complexes were seen in 6%. Diffuse ST segment
elevation with concavity upwards suggesting pericarditis was
seen in 7%. Atrial fibrillation (6%) and atrial flutter (2%) were
also seen. Changes representing Acute Coronary Syndrome
were also noted in 4%. Ventricular tachycardia and complete
heart block were also seen in 3% and 1% each, respectively.
Normal electrocardiography was seen in 59% of patients.

Table VI: Various electrocardiogram changes seen in
patients.

Electrocardiography findings No. (%)

Sinus tachycardia 44%

LA enlargement 3%

RA enlargement 5%

APC 4%

VPC 6%

RVH 9%

LVH 8%

RBBB 4%

LBBB 2%

Complete heart block 1%

Wide QRS with A-V dissociation 3%

Atrial flutter 2%

AF 6%

ST elevation V1-V4 1%

ST elevation V1-V6 1%

ST elevation II, III, avF 1%

ST-T changes 10%

Diffuse ST elevation with concavity upwards 7%

Low voltage complexes 6%

5. Echocardiographic abnormalities

Diastolic dysfunction (DD) of the left ventricle was the most
common abnormality detected in echocardiography and
accounted for 30% of total patients, in which 20% of the
patients had grade 1 DD, 8% had grade 2 DD and 2% had
grade 3 DD. LV systolic dysfunction was seen in 23% of
patients. 4% patients had severely reduced ejection fraction
(LVEF) (< 30%), 9% had moderately reduced LVEF (30% -
40%) and 10% had a mild reduction in LVEF (40% - 50%). RV

systolic dysfunction was seen in 15% of patients who had
abnormal TAPSE scores of < 17 mm.

14% patients developed pulmonary artery hypertension in
which 10% had PASP in the range of 30 - 50 mmHg whereas
4% had PASP in the range of 70 - 90 mmHg. Among valvular
abnormalities, tricuspid regurgitation was seen in 38% of
total patients followed by mitral regurgitation (30%),
pulmonary regurgitation (12%) and aortic regurgitation
(5%). Pericardial effusion (6%) and regional wall motion
abnormalities (8%) were also seen.

Table VII: Summary of findings on echocardiography
in moderate and severe COVID-19 patients.

Echocardiography findings No. (%)

Normal 59%

LV Diastolic dysfunction  30%

LV Systolic dysfunction  23%

RV Systolic dysfunction 15%

Concentric LVH 10%

Regional wall motion abnormalities 8%

Pulmonary artery hypertension 14%

Mitral regurgitation 30%

Tricuspid regurgitation 38%

Pulmonary regurgitation 12%

Aortic regurgitation 5%

Pericardial effusion 6%

6. Outcome of Moderate and Severe COVID-19
patients

The total number of patients who died were 32. Among
them, 22 patients were severe COVID-19 patients and 10
patients were moderate COVID-19. The maximum number
of patients who died were in the age group of  60 years
which was 17 in number, 11 patients died in the age group
40 - 60 years followed by 4 patients who died in the age
group 18 - 40 years. 18 patients were male and 14 were
female. Among them, 25 patients had some form of
cardiovascular involvement.

Discussion
The effect of COVID-19 disease on cardiovascular system is
not fully understood currently. This study was undertaken
to study the cardiovascular manifestations in moderate-to-
severe COVID-19 patients. We enrolled 100 patients with
moderate and severe COVID-19 disease admitted in
Medicine Department of Sarojini Naidu Medical College,
Agra. Hypertension and diabetes mellitus were the leading
comorbidities in our study which was also noticed by Line
Kabi3 and Sumon Ganguli4 in their study who also reported
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that the most frequent comorbidities were hypertension
(46%), and diabetes (40%).

In our study, the mean levels of inflammatory markers like
CRP (100.6 mg/L), LDH (1037.73 mg/dL), and ferritin (962.95
ng/mL) with a p-value of 0.002, 0.001, and 0.002,
respectively, were significantly higher in the severe COVID-
19 group and correlated with the severity of the
disease. Dysregulation of immune response by SARS-COV-
2 virus, when it invades the host is likely mediated by
inflammatory cytokine storm, evidenced by an increase in
the serum levels of LDH, ferritin, and CRP. This is consistent
with the results of Huang, Wang, Lin et al5, who found LDH,
CRP, and ferritin level was significantly elevated in COVID-
19 patients, which required intensive care unit care
compared to patients that did not require ICU care.

Raised levels of Troponin-T and Pro-BNP were seen in 20
and 29 patients of moderate and severe COVID-19,
respectively. The mechanisms explaining myocardial injury
in those with COVID-19 infection include direct (“non-
coronary”) myocardial damage by ACE2 – the binding site
for the SARS-CoV-2 – in cardiomyocytes, some have
postulated that myocarditis might explain the rise of high-
sensitivity cardiac Troponin in some patients. Lastly, acute
myocardial infarction (MI) is always possible. Biomarkers of
myocardial stress, i.e., natriuretic peptide is frequently
elevated among patients with heart failure and are
associated with an unfavorable course among patients with
ARDS. Shahzad Khan6 and Hahramani et al7, also concluded
that increased levels of cardiac biomarkers correlates with
the severity the disease and with worse outcomes.

In our electrocardiographic study, sinus tachycardia (44%)
was the most frequent finding, followed by right side
changes (18%), left-sided changes (10%), ACS (4%) along
with rhythm abmormalities like AF, VT, etc. Our results were
in accordance with a study by Brit Long8 where the
commonest ECG abnormality was sinus tachycardia
followed by ST-T segment changes, atrial fibrillation,
ventricular arrythmias and QTc prolongation. They opined
that ECG abnormalities may be due to cytokine storm,
hypoxic injury, electrolyte abnormalities, plaque rupture,
coronary spasm, microthrombi or direct endothelial or
myocardial injury.

Left ventricular diastolic dysfunction (30%) was the most
common abnormality detected in echocardiography
followed by LV systolic dysfunction (23%) of patients, RV
systolic dysfunction (15%) and 14% develop pulmonary
artery hypertension. Among valvular abnormalities, TR
(38%), MR (30%), PR (12%) and AR (5%) were seen.
Regional wall motion abnormalities and pericardial effusion
were seen in 8% and 6% of patients respectively. Marcelo
Luiz Campos Vieira9 found that echocardiography was

normal in 46% of patients, 31% had left ventricular diastolic
dysfunction, 17.1% presented with right ventricular
dysfunction, 18% with decreased left ventricle ejection
fraction, 16.2% had abnormal left ventricle global
longitudinal strain, and 28% had pericardial effusion.

A total of 32 patients died in our study – 22 of these patients
were severe COVID-19 and 10 patients were moderate
COVID-19. Male: female ratio was 18:14 predominantly in
the age group of 60 years. It was staggering to note that
25 out of 32 mortalities had some form of cardiovascular
involvement. 68 patients out of 100 improved and
discharged from the hospital. Laura A Bienvenu et al10 found
that records from China, South Korea, Italy and Germany
suggested that males accounted for 59 - 75% of COVID-19
deaths in comparison to females. Williamson EJ et al11 found
that older age is a classical cardiovascular disease risk factor
and is most profoundly implicated in COVID-19 related
deaths. Rishi K. Wadhera12 in his study concluded that there
was an increase in deaths caused by ischaemic heart disease
and hypertensive diseases in some regions of the United
States during the initial phase of the COVID-19 pandemic.
These findings suggest that the pandemic may have had
an indirect toll on patients with cardiovascular disease.

Conclusion and Summary
In our study, hypertension (50%) was the leading
comorbidity with COVID-19 disease, followed by diabetes
mellitus (27%), dyslipidaemia (20%), and were significantly
associated with the severity of the disease. It was noted
that the levels of inflammatory markers like CRP (p = 0.002),
LDH (p = 0.001), and ferritin (p = 0.002) were significantly
higher and correlated with the severity of the disease. Levels
of Troponin-T and Pro-BNP levels were also significantly
increased in 20 patients and 29 COVID-19 patients,
respectively signifying cardiac injury. In electrocardiography,
sinus tachycardia (44%) was the most common finding with
ST-T changes in 10%. RVH, RAE, and RBBB together
constituted 18%, whereas LVH, LAE, and LBBB constituted
13%. Left ventricular diastolic dysfunction (30%) was the
most common abnormality followed by LV systolic
dysfunction (23%) and RV systolic dysfunction (15%).
Fourteen per cent (14%) of the total patients developed
pulmonary artery hypertension. Among valvular
abnormalities TR (8%), MR (30%), PR (12%) and AR (5%)
were seen. Pericardial effusion (6%) and regional wall
motion abnormalities in (8%) were also seen. The total
number of patients who died were 32. Among them, 25
patients had some form of cardiovascular involvement in
moderate and severe COVID-19 patients.

In our study, cardiac dysfunction was seen in 35% patients
of moderate and severe COVID-19 patients, which was
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associated with high morbidity and mortality. Cardiac
mortality was the second most common cause of death
after respiratory failure in COVID-19 in our study. Thus, cardiac
screening of all moderate and severe COVID-19 patients,
especially, hypertensive, diabetics, and old age, and earlier
treatment may reduce cardiac mortality and morbidity. The
level of inflammatory markers CRP, LDH, and ferritin were
significantly higher in the severe group. Inflammatory
markers have a prognostic significance in patients with
COVID-19 with higher levels being associated with worse
outcomes so they could help to discern at-risk COVID-19
patients to facilitate early treatment.
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Clinical Profile and Outcome of Sepsis Patients on Mechanical
Ventilation in A Tertiary Care Medical Intensive Care Unit
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Abstract
Background: In a hospital, the highest-risk patients are managed in Intensive Care Unit (ICU). Of these, the subgroup of patients
with sepsis and on mechanical ventilation has a high mortality rate. And yet, research exclusive to this cohort is sparse.

Method: In this study, the data of 309 consecutive patients was analysed retrospectively, who were admitted throughout one year
in a non COVID, medical ICU of a tertiary care hospital in central Delhi. Out of these 309, our study group was of 223 sepsis patients
on mechanical ventilation who were analysed for their clinical profile and outcome.

Results: We found that the mean age of the sample was 46.5years which ranged from 18 years to 97 years. There were 93 (41.7%)
females and 130 (58.3%) males and 67.7% of our participants had no co-morbidities at baseline. 39.01% (n = 87) of patients had
septic shock and 48.88% (n = 109) had MODS at admission to the ICU. 13.5% (n = 30) developed Ventilator Associated Pneumonia
and Acinetobacter baumanii was the most common isolate. 128 patients (57.4%) survived whereas 95 (42.6%) succumbed to their
illness.

Conclusion: The deadly combination of sepsis and mechanical ventilation is fairly common but grossly under-researched in Indian
ICUs. They lead to a high mortality and the factors affecting mortality need to be further researched and reported.

Key words: Sepsis, mechanical ventilation, ICU, mortality rate.

Introduction
Sepsis, classically defined as a life-threatening organ
dysfunction caused by a dysregulated host response to
infection, is an important cause of hospitalisation and a
major cause of death in the Intensive Care Units (ICUs)
worldwide1. Additionally, it has been found that patients
on mechanical ventilation form a major subgroup among
those admitted to the ICU with a very high mortality. Thus,
this intersecting group of patients with sepsis on mechanical
ventilation has been associated with a high mortality rate
by several studies2,3.

Most epidemiological data that is available is from Western
literature, which is drawn from their central registries and
national healthcare database. Indian data is sparse and there
is a glaring lacuna in information from Indian Intensive Care
Units. One of the reasons is due to heterogeneous policies
regarding admission to ICUs in the public sector, private
hospitals and smaller nursing homes, leading to non
uniform trends in admission, management and mortality4.
It is undeniable that patients with sepsis and mechanical
ventilation put a large burden on the intensive care

resources and individually as well as collectively influence
the outcomes of survival and mortality. Therefore there is
an imperative need to study them and the factors which
influence the outcomes.

Ours is a tertiary care public sector hospital with very
pressing requirements for rapid turnover of beds. Through
this study we aim to analyze one of the most dreaded
combinations that we face in our ICU – sepsis and
mechanical ventilation.

Objective
To study the clinical profile and outcome of patients on
mechanical ventilation complicated by sepsis, in a Non-
Covid Medical ICU of a tertiary care hospital in Delhi.

Material and Methods
It was a retrospective, observational, cross-sectional
descriptive study conducted by reviewing the data of 309
consecutive patients admitted in a tertiary care medical
ICU throughout a one-year duration from Jan 2020 to Dec
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2020.  Of these, our study group was of 223 sepsis patients
on mechanical ventilation, in a non Covid, medical ICU of a
tertiary care hospital in central Delhi.

Patients included in the study were: 1) > 18 years of
age, 2) On mechanical ventilation, 3) COVID-19 negative,
4) Fulfilling the criteria of sepsis wherein Sepsis was
defined as systemic inflammatory response syndrome
(SIRS) with suspected or proven microbial aetiology. SIRS
includes the presence of at least two of the following:
(1) Body temperature >38° C or <36° C, (2) Heart rate
>90/min, (3) Respiratory rate >20 breaths/min or
hyperventilation with a PaCO2 <32 mmHg, (4) White
blood cell count >12,000/mm3 or <4,000/mm3, or with
>10% immature neutrophils5.

We excluded the following patients: 1) <18-year-old, 2)
Not on mechanical ventilation, 3) With diagnoses other
than sepsis at presentation such as acute left ventricular
failure, myocardial infarction, stroke, etc., and 3) Had
incomplete or missing data.

Other definitions that were used were: 1) Septic shock-
sepsis with persisting hypotension requiring vasopressors
to maintain Mean Arterial Pressure  65 mmHg and having
a serum lactate level >2 mmol/L (18 mg/dL) despite
adequate volume resuscitation6, and, 2) Multiple organ
dysfunction syndrome (MODS) - critical illness characterised
by simultaneous dysfunction of two or more organs. This
organ dysfunction was assessed using the sequential organ
failure assessment (SOFA) score which includes scores from
0 - 4 for six major organ systems (pulmonary, haematologic,
hepatic, cardiovascular, central nervous, and renal)7.

Statistics

The data entry was done in Microsoft EXCEL spreadsheet
and final analysis was done using Statistical Package for
Social Sciences (SPSS) software, ver 25.0. The association
of qualitative variables was analysed using Chi-Square test
with Fisher’s exact test, where necessary. A p-value of less
than 0.05was considered statistically significant.

Results
Data of 309 patients consecutive patients admitted to the
ICU was analysed; of these 223 patients were included in
our analysis. They were divided into two major groups as
per the outcome-survivors and non survivors (Fig. 1). And
then further divided into subgroups for analysis as per age
defined in the APACHEII scoring system, gender, number
of co-morbidities, duration of ICU stay and prevalence of
Ventilator-associated pneumonia (VAP).

We found that most of our patients (47.53%) were young

and in the <44 yrs age group. Mean age of the study
population was 46.5 years which ranged from 18 years to
97 years and median 45 years. There were 93 (41.7%)
females and 130 (58.3%) males. 67.7% of our participants
had no comorbidities whereas, 22.8% had a single, 8%
had two, 1% had three and 0.5% of our sample had more
than three comorbidities as per Charlson Comorbidity
Index8. Diabetes mellitus was the most common comorbid
condition we encountered. 87 (39.01%) patients had
septic shock and 109 (48.88%) patients had MODS at the
time of admission to the ICU. 89 patients (39.91%) had an
ICU stay of a week or less and 134 (60.09%) stayed on for
more than 7 days. This ranged from the shortest stay of 1
day to the longest of 93 days with a median stay of 10
days (5 - 16 days).

When we broadly divided the focus of sepsis into six groups,
we found that 59% (n = 132) of our patients had a pulmonary
aetiology. This was followed by 14.8% in whom no focus
could be identified and 12% who were admitted with CNS
infections (Fig. 2).

Although, all our patients were on invasive mechanical
ventilation and admitted with sepsis, 13.5% (n = 30)
developed VAP diagnosed as per the Clinical pulmonary
infection score (CPIS)9. Acinetobacter baumanii was the
most common isolate in the culture of secretions sent. The
overall survival rate was 57.4% such that 128 patients
survived and were transferred out to the wards in a stable
condition and 95 patients, i.e., 42.6% succumbed to their
illness in the ICU (Table I).
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Fig. 1: Line diagram of research method.
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Table I: Demographic profile and clinical outcome of
studied patients.

Parameters Frequency Percentage

Age (years)

< = 44 years 106 47.53%

45 - 54 years 36 16.14%

55 - 64 years 35 15.70%

65 - 74 years 27 12.11%

> = 75 years 19 8.52%

Mean ± SD 46.54 ± 18.8

Median (25th - 75th percentile) 45 (30 - 60)

Range 18 - 97

Gender

Female 93 41.70%

Male 130 58.30%

Number of co-morbidities

0 151 67.71%

1 51 22.87%

2 18 8.07%

3 2 0.90%

4 1 0.45%

Duration of stay (days)

< = 7 days 89 39.91%

> 7 days 134 60.09%

Mean ± SD 12.45 ± 11.85

Median (25th - 75th percentile) 10 (5 - 16)

Range 1 - 93

VAP

Not present 193 86.55%

Present 30 13.45%

Outcome

Non Survivors 95 42.60%

Survivors 128 57.40%

In the final analysis, it was found that advancing age was
associated with co-morbidities (p < 0.0001) and increasing
age was also associated with higher frequency of VAP (p -
0.034).

Though most patients had an ICU stay of greater than a
week, yet it was found that increasing age was associated
with a prolonged ICU stay of over a week (p - 0.041).
However, we did not find any significant relation between
advancing age and the outcome of survival and demise (p
- 0.883) or between gender and outcome (p - 0.704) or
number of co-morbidities and outcome (p - 0.188). The
presence of septic shock or MODS, also did not correlate
with the outcome (p - 0.697 and p - 0.395 respectively).
Similarly, there was no relation between frequency of VAP
and duration of ICU stay (p - 0.111). It was found with
statistical significance that those with an ICU stay of one
week or less (56%) succumbed, whereas most of those
who survived beyond one week, i.e., 66%, were transferred
out of the ICU (p - 0.0008) (Table II).

Table II: Correlation between clinical parameters and
outcome.

Parameter Survivors Non-survivors p-value

Gender 0.704

Male 76 54

Female 52 41

Number of co-morbidities 0.188

0 81 70

1 32 19

2 13 5

3 2 0

4 0 1

Age 0.883

< 44 years 61 45

45 - 54 years 23 13

55 - 64 years 18 17

65 - 74 years 15 12

Fig. 2: Pie chart showing distribution of foci of sepsis.
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> 75 years 11 8

Days in ICU 0.0008

< 7 days 39 50

>7 days 89 45

Septic shock 0.395

Present at admission 53 34

Absent at admission 75 61

MODS 0.697

Present at admission 64 45

Absent at admission 64 50

Site of infection 0.376

Pulmonary 79 53

Abdomen 9 10

Renal 3 0

CNS 12 15

Bacteremia 5 4

Unidentified focus 20 13

Discussion
A hospital’s highest risk patients are managed in the ICU.
Sepsis patients on mechanical ventilation are one such high
risk group. We found several studies on patients with sepsis
and patients on mechanical ventilation, however, sparse
literature was found which exclusively studied patients with
both sepsis and mechanical ventilation.

It is well established that advancing age is an independent
risk factor for severe sepsis and co-morbidities. Most studies
also found an average age of 60 years but a younger cohort
was reported in certain ICU studies with a mean age of
53.8 years. Contrary to the majority, our study had a much
younger mean age group of 46.5 years which ranged
between 18 to 97 years.

A few arguments could be made to explain this younger
patient subset. Research suggests that given the poor
prognosis, physicians do not readily admit older individuals
> 80 years to ICUs, and those admitted to the ICU often do
not receive mechanical ventilation10,11. And more
importantly, India has one of the youngest demographic
dividends in an ageing world.

In gender distribution, our findings of 41.7% females and
58.3% males, were similar to most reports but quite different
from Mohamed et al who studied 71.25% males and 28.75%
females in their ICU2.

Only 32.3% of our participants had co-morbidities at
baseline, whereas most ICU studies report a much higher

prevalence, even as much as 79%12. This could be because
of the younger mean age of admitted patients or possibly
as the Charlson Comorbidity Index is itself criticised to be
insufficiently discriminative13.

In our study, patients had a median ICU stay of 10 days (5 -
16 days). Comparable figures of ICU patients with severe
sepsis were 8 (4 - 12) days, as reported by Chatterjee et al
and 10 (5 - 15) days in another study14,15.

Septic shock and MODS, both are reportedly associated
with a high mortality rate in several studies. Our data
revealed a mortality rate of 39% (n - 34) among patients
with septic shock, which was slightly less than studies
reporting mortality in excess of 40%6. Similarly, there are
studies from various medical and surgical ICUs that report
a higher mortality rate among patients with MODS
ranging from 27 to 100%. Our mortality rate was 41.3%
(n - 45), even though the setting of septic shock and
MODS was with the additional factor of mechanical
ventilation7. Although this mortality rate of patients with
septic shock and MODS was comparable with others,
there was no statistically significant association between
mortality and the presence of septic shock or MODS in
our studied population.This could be due to mechanical
ventilation itself compounding the calculated mortality
rate.

All patients in our study were on mechanical ventilation, of
which 30 (13.5 %) developed VAP. This falls within the known
range of VAP incidence of 5 - 40% reported by previous
studies16. It is much lower than 57.14%, reported from an
Indian research. However, similar to us, they also found
Acinetobacter as the most common pathogen in their ICU17.
There are large variations in incidence rates depending
upon the country, ICU type and clinical criteria used to define
VAP in studies16.

There is extensive data reporting high mortality rates in ICU
patients and patients with sepsis. A mortality rate of 35%
was found in the INDICAPS II and 26.5% in the multicentric
ANZICS. Other studies show that mortality rate in patients
given Mechanical Ventilation in the ICU ranges from 23%
to 51%18-21. The mortality rate in our study was also a
comparable 42.6%. The only similar study group was a subset
of mechanically ventilated patients in severe sepsis (n =
56) studied by Vincent et al who have reported a mortality
rate of 85.72% (n = 48)22.

We found no significant association between age, female
gender, number of co-morbidities and mortality. This was
in agreement with the results of Mohamed et al, Liang et al
and Prabhdev et al2,23-24. Contrary to these, are Koleef et al,
who have found in their ICU setting that female gender
had a higher mortality on mechanical ventilation25.
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The most common focus of infection we found was
pulmonary, in as high as 59% of the admitted patients. This
is much like the results of Patel et al (49.3%) , Artero et al
(24.1%) and Watanbe et al, who found most of their studied
patients to have pulmonary focus of infection. Jain et al
have reported their prevalence of 70% pulmonary infections
from a primarily Respiratory ICU. In congruence with our
results, all of them have reported no association of the
outcome with source of infection26-29.

There are several limitations of our study and larger quantum
of data is required to make any definitive generalisations.
This is a single centre study over the period of one year,
analysed in retrospect and the patients transferred out could
not be followed up. As this is a very high volume centre, no
uniform policy of admission to the medical ICU could be
practiced to channel the influx of patients in sepsis alone
and no step down unit with intensive monitoring was
available for faster transit of patients.

The strength of this study is in the large sample size of a
relatively under-reported subgroup. Patients with sepsis
and mechanical ventilation usually form just a subset of
study groups and due to their high mortality rates, remain
an under reported cohort. The lack of such a comparative
group in literature makes drawing conclusions from results
difficult and we hope that more such studies are reported
to trace further patterns for reducing mortality benefit in
such patients.
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Serum Vitamin B12 Levels in Patients of Ischaemic Stroke:
A Cross-Sectional Study
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Abstract
Background: Ischaemic stroke is the most common cerebrovascular disease and is one of the leading causes of death and long-term
disability in the world. Vitamin B12 (B12) deficiency, by virtue of causing hyperhomocysteinaemia may be implicated as an acquired
risk factor of ischaemic stroke, which is also easily modifiable. There is a scarcity of data from India regarding the prevalence of B12
deficiency and hence the correlation with ischaemic stroke patients. The objective of this study was to evaluate the relationship
between serum vitamin B12 levels and ischaemic stroke, including folic acid and homocysteine levels.

Material and methods: The study was a matched case-control study. 50 cases of ischaemic stroke were compared with an equal
number of age and gender matched controls. Serum vitamin B12, folate and homocysteine levels were analysed as continuous
data (Student’s t test) as well as categorical data (Chi square test) using Statistical Package for Social Sciences (SPSS) version 21.0.
Correlation of serum B12, folate and homocysteine in ischaemic stroke was studied using Pearson’s co-efficient.

Results: Mean levels of vitamin B12, folic acid and homocysteine in cases were 187.25 pg/mL, 7.95 ng/mL and 31.12 µmol/L respectively
while in controls it was 463.84 pg/mL, 13.42 ng/mL and 6.63 µmol/L respectively and the differences were statistically significant,
pvalue < 0.001. There was a negative correlation of vitamin B12 (-0.424) and folic acid (-0.355) levels and positive correlation of
homocysteine (0.304) with ischaemic stroke.

Conclusions: Vitamin B12 and folic acid deficiency and hyperhomocysteinaemia appear to be important risk factors for
cerebrovascular accidents. It is therefore important to assess vitamin B12 folate and homocysteine levels in all cases of cerebrovascular
accidents.

Introduction

Stroke is defined as a clinical syndrome of sudden onset
rapidly developing symptoms or signs of focal, and at times
global, loss of cerebral function, with symptoms lasting
more than 24 hours or leading to death, with no apparent
cause other than that of vascular origin1. Acute ischaemic
stroke is the most common cerebrovascular disease and is
one of the leading causes of death (10.55%) and long-term
disability (daily 4.88%) throughout the world2.

Management of the disease is largely conservative. Several
risk factors for stroke have been identified which are the
target of both primary and secondary preventive
strategies3; these risk factors include hypertension,
diabetes mellitus, cardiac diseases, sickle cell anaemia,
cigarette smoking, other emerging risk factors include
hyperhomocysteinaemia, hypovitaminosis B12, and low
folic acid levels, etc.4-7.

Vitamin B12 is a water-soluble vitamin with a key role in
the normal functioning of the brain and nervous system,
and for the formation of erythrocytes. Vitamin B12
deficiency leads to abnormality in methylene-

tetrahydrofolate reductase resulting in impaired ability to
form methyl-tetrahydrofolate from methylene-
tetrahydrofolate. This causes functional folate deficiency,
resulting in failure to remethylate homocysteine to
methionine leading to hyperhomocysteinaemia8-10.
Hyperhomocysteinaemia is a known risk factor for ischaemic
stroke.

However there are no clear cut recommendations for
supplementing vitamin B12 for the prevention of stroke. A
recent metaanalysis by David J A indicated that B vitamin
combinations and folic acid reduced the risk of stroke; the
authors recommended folic acid for this purpose in countries
where folate fortification does not exist8.

Hence, this study was undertaken to evaluate the serum
level of vitamin B 12 in patients of ischaemic stroke.

Aims and objectives

Aim

The aim of this study was to evaluate the relationship
between serum vitamin B12 levels and ischaemic stroke.
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Objective

To determine levels of serum vitamin B12 in patients of
ischaemic stroke.

Material and Methods
Study setup: The study was conducted in the Department
of Medicine, Haematology and Biochemistry, VMMC and
Safdarjung Hospital, New Delhi.

Collaborative department: Department of Haematology
and Biochemistry, Safdarjung Hospital, New Delhi.

Study period: 18 months.

Study design : Case-control study.

Sample Size: Considering the prevalence of vitamin B12
deficiency in general population as 6%9 and in stroke
patients 40%10, keeping confidence interval 95% and power
of study 80% sample size selected was 50 cases, with 50
healthy age and sex-matched controls by using software
Open Epi version 3.0.

Sample collection :  10 mL venous blood sample was
taken for investigation. Vitamin B12 including folate and
homocysteine levels were done by automated
chemiluminiscent immunoassay in Beckman coulter access
2 machine.

Study population: 50 ischaemic stroke patients attending,
the department of Internal Medicine and Neurology after
fulfilling inclusion and exclusion criteria with 50 age and
sex-matched controls, who gave consent, after fulfilling
inclusion and exclusion criteria.

Stastistical analysis: The data was entered in MS EXCEL
spreadsheet and analysis was done using Statistical Package
for Social Sciences (SPSS) version 21.0. Categorical variables
were presented in number and percentage (%) and
continuous variables were presented as mean ± SD and
median. Normality of data was tested by Kolmogorov-
Smirnov test. If the normality was rejected then non-
parametric tests were used.

Statistical tests were applied as follows:-

1. Quantitative variables were compared using unpaired
t-test/Mann-Whitney Test (when the data sets were not
normally distributed) between the two groups.

2. Qualitative variables were compared using Chi-square
test/Fisher’s exact test.

3. Logistic regression was used to find the risk factors of
vitamin B12 deficiency in ischaemic stroke patients.

A p value of < 0.05 was considered statistically significant.

Consent and ethical clearance

Written and informed consent was taken from all subjects
participating in the study. Ethics clearance was taken from
the Ethics Committee of Safdarjung Hospital, before
conducting the study. The study was performed according
to the principles of Declaration of Helsinki.

Inclusion criteria

Patients presenting with ischaemic stroke aged 18 - 70
years within 7 days of onset.

Exclusion criteria

1. Patient on vitamin B12 or folic acid supplementation
within last 3 months.

2. Patients with haemorragic stroke and previous history
of ischaemic stroke.

3. Patient with chronic illness, liver or renal disease.

4. Chronic alcoholic.

5. Patients with major gastrointestinal surgery or
malabsorption syndrome.

Results
Most patients were in the age group of 40 - 60 years; 33
(66%) in cases and 34 (68%) in controls. Males were 32
(64%) in cases and 35 (70%) in controls, while females
were 18 (36%) and 15 (30%) respectively. Smoking was
present in 32 (64%) cases and 31 (62%) controls. There
were 14 (28%) diabetic patients in cases and 12 (24%) in
controls. Dyslipidaemia was present in 17 (34%) cases and
11 (22%) controls. Hypertension were present in 18 (36%)
patients in both the groups. In cases, 21 (42%) patients
were vegetarian while 12 (24%) patients in controls were
vegetarians ( Table I).

Table I: Demographic profile of patients.

Factors Cases Controls Total p value

Age (years) 1) <= 40 6 (12%) 7 (14%) 13 (13%)

2) 41 - 50 15 (30%) 18 (36%) 33 (33%) 0.881

3) 51 - 60 18 (36%) 16 (32%) 34 (34%)

4) >60 11 (22%) 9 (18%) 20 (20%)

Gender F 18 (36%) 15 (30%) 33 (33%) 0.523

M 32 (64%) 35 (70%) 67 (67%)

Smoking Y 32 (64%) 31 (62%) 63 (63%) 0.836

N 18 (36%) 19 (38%) 37 (37%)

Diabetes N 36 (72%) 38 (76%) 74 (74%) 0.648

Journal, Indian Academy of Clinical Medicine    Vol. 24, No. 3-4   July-December, 2023 189



190 Journal, Indian Academy of Clinical Medicine    Vol. 24, No. 3-4   July-December, 2023

Y 14 (28%) 12 (24%) 26 (26%)

Dyslipidaemia N 33 (66%) 39 (78%) 72 (72%) 0.181

Y 17 (34%) 11 (22%) 28 (28%)

Hypertension N 32 (64%) 32 (64%) 64 (64%) 1

Y 18 (36%) 18 (36%) 36 (36%)

Diet M 29 (58%) 38 (76%) 67 (67%) 0.056

V 21 (42%) 12 (24%) 33 (33%)

Mean value of serum vitamin B12 in cases was 187.26 ±
138.74 pg/mL whereas in controls it was 463.84 ± 251.75
pg/mL. Median value was 145.5 pg/mL in cases and 368
pg/mL in controls, (p value < 0.0001) (Fig. 1).

Mean value of serum folic acid in cases was 7.95 ± 5.1 ng/
mL and 13.42 ± 6.59 ng/mL in controls. Median value was
6.8 ng/mL in cases and 12.5 ng/mL in controls. (p value <
0.0001) (Fig. 2).

Mean value of serum homocysteine in cases was 31.12 ±
14.98 µmol/L and 6.63 ± 3.86 µmol/L in controls. Median
value was 32.23 µmol/L in cases and 6.14 µmol/L in controls
(Fig. 3).

Risk factors like diabetes, hypertension, smoking, vitamin

B12 and folic acid levels were low and serum homocysteine
levels were high (Table II).

Table II: Association of serum vitamin B12, folic acid
and homocysteine in cases and controls with risk
factors.

Vitamin B12 Folic Acid Homocysteine

Mean Values P Mean Values p Mean Values p
(in pg/mL) value (in ng/mL) value (in µmol/L) value

Diabetes Cases 205.14 ± <0.001 7.93 ± <.0001 45.56 ± <.0001
158.78 4.62 11.79

Control 370.58 ± 13.71 ± 8.64 ±
131.93 5.33 2.11

Hypertension Cases 164.61 ± <0.005 7.27 ± <.0001 37.29 ± 0.034
151.99 4.42 16.41

Control 462.67± 12.82 ± 7.33 ±
131.5 5.47 3.13

Smoking Cases 166.11 ± <0.001 6.59 ± <.0001 39.85 ± 0.001
147.71 3.32 13.82

Control 452.53 ± 12.27± 7.4 ±
134.36 5.78 3.44

Dyslipidaemia Cases 154.53 ± <0.001 7.63 ± <.0001 45.24 ± <.0001
91.84 4.9 8.56

Control 420.27 ± 12.5 ± 9.72 ±
156.19 5.26 2.1

Diet Cases 153 ± <0.0001 8.07 ± <.0001 22.54 ± <.0001
20.28 5.39 11.34

Control 337.6 ± 13.28 ± 9.7 ±
138.03 4.8 1.75

There were 36 vitamin B12 deficient patients (vitamin B12
< 211 pg/mL), 19 folic acid deficient patients (folic acid <
5.38 ng/mL) and 42 hyperhomocysteinaemic patients
(homocysteine >15 µmol/L). There were 14 vitamin B12
and folic acid deficient patients; 19 folic acid deficient and
hyperhomocysteinaemic patients; 34 vitamin B12 deficient
and hyperhomocysteinaemic patients. There were 15
vitamin B12 and folic acid deficient and

Fig. 1: Levels of serum vitamin B12 in study population.

Fig. 2: Levels of serum folic acid in study population.

Fig. 3: Levels of serum homocysteine in study population.
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hyperhomocysteinaemic patients (Fig. 4). There was positive
correlation between vitamin B12 and folic acid (pearson
co-efficient value 0.355, logistic regression -0.077); and
both of them had negative correlation with homocysteine
(pearson co-efficient value -0.343, logistic regression value
0.025 ). It showed that lower levels of vitamin B12 and folic
acid are associated with hyperhomocysteinaemia.

Discussion
Stroke is the major cause of death and disability worldwide.
Each year, about 4.4 million people die of stroke globally, of
whom almost three million are from developing countries.
Decreased level of vitamin B12 and folic acid in blood may
be an important factor associated with ischaemic stroke.
There are very limited number of studies which compare
the levels of vitamin B12, folate and homocysteine and
their combined or independent effects on the risk of acute
ischaemic stroke in India.

Our findings were similar to the findings of Gajbhare et al11,
Narang et al12, Biswas et al13 and Modi et al14 who concluded
that hyperhomocysteinaemia as an important risk factor
for ischaemic stroke. But in contrast to these studies,
relatively higher values of homocysteine was observed in
both cases and controls in our study. These findings might
be reflective of a higher prevalence of
hyperhomocysteinaemia in the population our hospital
caters to. This assumption can however, only be confirmed
by a large scale community based study in this particular
part of the country. Wadia et al15 also concluded that vitamin
B12 deficiency leads to raised serum homocysteine levels

which is common in India and is a major risk factor for
strokes. Ahmed et al16 also showed vitamin B12 deficiency
and hyperhomocysteinaemia in patients of stroke or
transient ischaemic attack.

Limitations
Our study had the following limitations. First, the design
was cross-sectional, done in a tertiary care hospital based
population. Second, though study duration was long,
relatively small number of patients were included in this
study. Third, metabolic deficiency of vitamin B12 was not
taken into account along with various genetic factors for
vitamin B12 and folic acid deficiency and
hyperhomocysteinaemia. Fourth, iatrogenic vitamin B12
deficiency like patients on proton pump inhibitors
metformin was not excluded. Fifth, number of vegetarian
patients were more in cases which could be the
confounding factor. Sixth, patients with cardio-embolic
stroke were not excluded. Hence, further large scale studies
are required including a large number of cases and control
in a normal based population, taking into account various
environmental, iatrogenic, confounding and genetic factors.

Conclusion
We conclude that in patients of ischaemic stroke levels of
vitamin B12 were low, along with low levels of folic acid
and high homocysteine levels. This showed negative
correlation of vitamin B12 and folic acid levels and positive
correlation of homocysteine levels in patients of ischaemic
stroke. However, there were few limitations of this study.
Further large scale studies including various other risk factors
like environmental and genetic factors are needed to
confirm the findings.
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Effect of Quality of Health Services and Cost of Treatment on
Healthcare Utilisation Among Geriatric Patients of Respiratory

Diseases – An Indian Perpective – Ghaziabad, Delhi NCR
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Abstract

Background: Aging refers to inevitable, irreversible decline in organ function.

Methods: Cross-sectional study of elderly aged 60 yrs and above was conducted in urban and rural area of NCR and Ghaziabad
district of Uttar Pradesh. Elderly with respiratory diseases were asked questionnaire regarding healthcare utilisation.

Results: In Government sector good behaviour of healthcare provider had significantly positive effect on healthcare utilisation by
urban elderly (p value - .001). But not in rural elderly population. In Government, while availability of specialist was significant factor
for healthcare utilisation by urban elderly (p value = .040), for rural elderly it was availability of free medicines (.036). But satisfaction
with doctor positively affected healthcare utilisation of both urban as well as rural elderly (p value = .020 and < .001). As the cost of
treatment decreased, healthcare utilisation improved. But this effect did not achieve statistical significance in either urban or rural
area. Both in urban and rural area most elderly who were utilizing health services found private health services ‘very expensive’.

Conclusion: Majority of elderly (more than 80%) feel that Government healthcare services are very crowded and they have to wait
very long to get consultation. Availability of free medicines is particularly poor at rural health facilities. Healthcare policy makers
need to be aware of the heterogeneity of Indian elderly and plan healthcare systems suited to local expectations and needs.

Key words: Elderly, quality, cost of treatment, healthcare utilisation, respiratory diseases, geriatric.

Introduction

Every organ system during youth has sufficient
homoeostatic reserve. Progressive constriction of this
reserve, “Homoeostenosis”, starts in 3rd decade of life1.

Elderly population is progressively increasing worldwide.
Global old age population was 784 million in 2011. India’s
old population accounts for 10% of the World’s old age
population (784 million) in 2011. Also its population in India
is much greater than the total population of many developed
and developing countries.

Improvement in healthcare along with development has
brought a demographic transition. It has resulted in increased
proportion of elderly in population. Respiratory disorders are
an important cause of morbidity and mortality in old age.
Inadequate treatment or no treatment of these disorders
leads to increased morbidity, complications, poor quality of
life and increased risk of dying from these disorders.

Finance is an important factor in healthcare utilisation.
Healthcare utilisation is directly related to financial status.

Access to free quality healthcare (either through employer
or some kind of health insurance) also positively influences
healthcare utilisation. Less than 20% of Indians have some
form of health insurance. According to one study, 36 million
people in India fall below the poverty line each year due to
expenditure on healthcare2. Despite all this, a large portion
of the population choose to bypass free public services to
pay out-of-pocket in private institutions3,4. This fact reflects
poor quality and accessibility of government healthcare
services.

Recognising the special needs of elderly, reasons for non-
utilisation of available healthcare services and problems
faced by them in utilizing these services is the first step in
formulating health policies for them.

Methodology
A descriptive survey of geriatric population aged 60 yrs and
above was conducted in urban and rural area of NCR and
Ghaziabad district of Uttar Pradesh. Urban colonies and rural
villages which were conglomerated in close areas were
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selected based on convenience. A systematic random
sampling was done from each urban and selected rural
units. Interview of elderly in every alternate household was
taken to achieve adequate sample size.

Population Setting: Urban area – Nandgram is a locality
in Ghaziabad city with more than 10,000 houses with 7
blocks and free households, inhabited mainly by lower
middle class families. Rural area – Six selected villages were
– Chipiyana Buzurg and Shah beri from Greater Noida,
Chhaprauala and Shahpur Bamheta from one side while
Iliachipur and Khanpur from other side of Ghaziabad.

Sample of 51 elderly from Shah Beri village, 343 from
Chipyana, 405 from Chhapraula, 136 from Shahpur Bamheta,
495 Ilaichipur and 73 was collected from Khanpur village.
Total rural sample was 1503. Total urban sample of 1522 was
collected from Nandgram. Total combined sample was 3025.

Period of study: January 2015 to January 2018.

Sample size: For qualitative data, formula used to derive
sample size was: n = 4 pq/L2. (p – prevalence) available
literature on prevalence of respiratory illness among elderly
was assumed as 20% with an allowable error of 3%. For
95% confidence level, by simple random sampling, a sample
size of 682 was required. By adding 10% attrition, the sample
size was fixed at 750. As sample procedure was systematic,
we doubled the size and fixed it at 1500 each in rural and
urban groups. It was predicted to give an average of 300
respiratory cases of elderly in each group.

Tools and Methodology: Door-to-door survey was
conducted using a pre-designed, pre-tested questionnaire
having 2 parts. First part included socio-demographic
characteristics, self-reported co-morbidities and physical
disabilities. Medical records of patients were seen. Three
healthcare workers were trained for this purpose. After

analyzing screening proforma, elderly with suspected
respiratory disease were selected. In second stage,
screening proformas of suspected cases were verified.
General and respiratory system examination was carried-
out. These patients with respiratory diseases were asked
about quality of health services and cost of treatment on
healthcare utilisation.

Statistical Analysis

Data were entered using Microsoft Excel 2010 and statistical
analysis was done using IBM SPSS v 20.0.0. and 23.0.0 both.
Categorical variables were analysed using proportions and
percentages. In the first stage, a descriptive analysis was
performed for all records (n = 3025), both urban and rural
seperately. Association between categorical variables was
studied by two-way cross-tabulations and the significance
established by Chi square test. The level of statistical
significance was assessed at (P - values less than 0.05) 5%
probability.

Effect of quality of Government health services, cost of
treatment of Government health facility, quality of private
health services, cost of treatment at private healthcare facility
on healthcare utilisation was analysed in both urban and
rural groups separately. It was assessed by chi-square test.
Association between these two groups among all above
mentioned variables was also established by chi-square test.

Odds ratio at 95% confidence intervals were used for
strength of association and interpretation of bivariate
analysis. If differences found were significant on univariate
analysis, then further analysis of the data was conducted by
controlling for demographic and health characteristics.
Multiple regression analysis was used to analyse various
factors for assessing their independent contribution after
adjusting for various factors in the model.

Table I: Quality of healthcare services vs healthcare utilisation.
Government Healthcare utilisation

Urban Rural Combined

Inade- No Yes Total P Inade- No Yes Total P Inade- No Yes Total P value
quate 100.0% value quate 100.0% value quate 100.0%

Long wait Yes 1466 145 8233 242 .708 161 411 311 233  .334 307 551 113 475 .067
0.3% 0.8% 0.9% 100% 69.1% 7.6% 3.3% 100% 64.6% 1.6% 23.8% 100%

No 207 27 62 28 397 91 24 50 597 111 81 78
1.4% 0.1% 1.4% 100% 8% 8% 0% 100% 5.6% 4.1% 0.3% 100%

Very crowded Yes 143 15 80 238 .659 177 42 331 252 .151 320 571  1132 490 .299
60.1% 6.3% 33.6% 100% 70.2% 16.7% 3.1% 100% 65.3% 1.6% 3.1% 100%

No 236 13 92 33 267 92 00 35 497 101 91 68
9.7% 0% 7.3% 100% 4.3% 5.7% 0% 100% 2.1% 4.7% 3.2% 100%

Behaviour good Yes 114 73 613 182 .001 123 231 201 166 .293 237 308 812 348 .012
62.6% 0.8% 3.5% 100% 74.1% 3.9% 2.0% 100% 68.1% 0.6% 3.3% 100%

No 486 45 253 77 766 272 131 116 124 311 381 193
2.3% 0.2% 2.5% 100% 5.5% 3.3% 1.2% 100% 64.2% 6.1% 9.7% 100%
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Specialist available Yes 1195 94 723 200 .040 137 281 261 261 .201 256 37 982 391 .004
9.5% 0.5% 6.0% 100% 71.7% 4.7% 3.6% 3.6% 65.5% 9.5% 5.1% 100%

No 427 46 142 60 636 222 77 92 1056 261 211 152
0% 0.7% 3.3% 100% 8.5% 3.9% 0.6% 100% 9.1% 7.1% 3.8% 100%

Doctor satisfaction Yes 925 74 593 158 .020 104 96 241 137 <.001 1966 165 832 295 <.001
8.2% 0.4% 7.3% 100% 75.9% 0.6% 7.5% 100% 6.4% .4% 8.1% 100%

No 617 44 222 87 797 272 65 112 1407 311 281 199
0.1% 0.6% 5.3% 100% 0.5% 4.1% 0.4% 100% 0.4% 5.6% 4.1% 100%

Free med available Yes 995 127 573 168 .455 457 58 111 61 .036 1446 177 682 229 <.001
8.9% 0.1% 3.9% 100% 3.8% 0.2% 8.0% 100% 2.9% .4% 9.7% 100%

No 646 33 272 94 1497 401 209 209 213 431 471 303
8.1% 0.2% 8.7% 100% 1.3% 9.1% 0.6% 100% 70.3% 4.2% 5.5% 100%

Pvt.

Long wait Yes 585 87 363 102 .681 748 55 78 86 .003 132 136 432 188 .118
6.9% 0.8% 5.3% 100% 6.0% 0.8% 0.1% 100% 70.2% 0.9% 2.9% 100%

No 1096 84 523 169 1226 452 231 190 2316 531 752 359
4.5% 0.7% 0.8% 100% 4.2% 3.7% 2.1% 100% 4.3% 4.8% 0.9% 100%

Very crowded Yes 485 99 353 92 .130 648 67 67 76 .033 1126 158 412 168 .551
2.2% 0.8% 8.0% 100% 4.2% 0.9% 0.9% 100% 6.7% 0.9% 4.4% 100%

No 1196 73 532 179 1306 442 241 198 2496 511 772 377
6.5% 0.9% 9.6% 100% 5.7% 2.2% 2.1% 100% 6.0% 3.5% 0.4% 100%

Behaviour good Yes 1566 135 833 252 .318 1426 391 271 208 .380 2986 521 1102 460 .020
1.9% 0.2% 2.9% 100% 8.3% 8.8% 3.0% 100% 4.8% 1.3% 3.9% 100%

No 550 220 330 10 377 112 35 51 426 132 69 61
0% 0% 0% 100% 2.5% 1.6% 0.9% 100% 8.9% 1.3% 0.8% 100%

Specialist available Yes 1426 83 763 226 .003 1077 128 221 141 <.001 2496 205 982 367 <.001
2.8% 0.5% 3.6% 100% 5.9% 0.5% 5.6% 100% 7.8% 0.4% 6.7% 100%

No 165 621 621 28 487 152 46 67 646 212 101 95
7.1% 0.4% 0.4% 100% 1.6% 2.4% 0% 100% 7.4% 2.1% 0.5% 100%

Doctor satisfaction Yes 1606 135 853 258 .002 1646 471 261 237 .570 3246 601 1112 495 .330
2.0% 0% 2.9% 100.0% 9.2% 9.8% 1.0% 100% 5.5% 2.1% 2.4% 100%

No 342 342 114 710 197 414 414 27 226 720 514 34
0.9% 0.9% .3% 0.0% 0.4% 0.8% 0.8% 100% 4.7% 0.6% 0.7% 100%

Table II: Cost of treatment of healthcare services versus healthcare utilisation.
Cost of  treatment at Government Health Care utilisation

Health services Urban Rural Combined

Inadequate No Yes Total Inadequate No Yes Total Inadequate No Yes Total
100.0% 100.0% 100.0%

Very expensive 6 0 3 9 17 4 1 22 23 4 4 31
(66.7%) (0%) (33.3%) (100%) (77.3%) (18.2%) (4.5%) (100%) (74.2%) (12.9%) (12.9%) (100)

Expensive but 38 1 17 56 123 25 17 165 161 26 34 221
affordable (67.9%) (1.8%) (30.4%) (100%) (74.5%) (15.2%) (10.3%) (100%) (72.9%) (11.8%) (15.4%) (100%)

Not expensive 118 13 62 193 45 14 13 72 163 27 75 265
(61.1) (6.7%) (32.1%) (100%) (62.5%) (19.4%) (18.1%) (100%) (61.5%) (10.2%) (28.3%) (100%)

NA 12 3 9 24 25 11 3 39 37 14 12 63
(50%) (12.5%) (37.5%) (100%) (64.1%) (28.2%) (7.7%) (100%) (58.7%) (22.2%) (19%) (100%)

Total 174 17 91 282 210 54 34 298 384 71 125 580
(61.7%) (6%) (32.3%) (100%) (70.5%) (18.1%) (11.4%) (100%) (66.2%) (12.2%) (21.6%) (100%)

P value  .514  .184 .003

Cost of  treatment of Inadequate No Yes Total Inadequate No Yes Total Inadequate No Yes Total
Private Health services 100.0% 100.0% 100.0%

Very Expensive 44 8 28 80 70 32 16 118 114 40 44 198
(55%) (10%) (35%) (100%) (59.3%) (27.1%) (13.6%) (100%) (57.6%) (20.2%) (22.2%) (100%)
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Expensive but 113 4 53 170 52 7 9 68 165 11 62 238
affordable (66.5%) (2.4%) (31.2%) (100%) (76.5%) (10.3%) (13.2%) (100%) (69.3%) (4.6%) (26.1%) (100%)

Not expensive 6 2 4 12 35 7 3 45 41 9 7 57
(50%) (16.7%) (33.3%) (100%) (77.8%) (15.6%) (6.7%) (100%) (71.9%) (15.8%) (12.3%) (100%)

NA 11 3 6 20 53 8 6 67 64 11 12 87
(55%) (15%) (30%) (100%) (79.1%) (11.9%) (9%) (100%) (73.6%) (12.6%) (13.8%) (100%)

Total 174 17 91 282 210 54 34 298 384 71 125 580
(61.7%) (6%) (32.3%) (100%) (70.5%) (18.1%) (11.4%) (100%) (66.2%) (12.2%) (21.6%) (100%)

P value .048 .024 <.001

Table III: Group wise regression analysis.
Urban

Quality of Government healthcare service

Factor Sig. (p value) Odds ratio (95% CI)

Gender .033 2.141 1.05 4.38

Age .122 1.904 .83 4.38

Educational status .574 .812 .39 1.71

S – E class .002 2.700 1.41 5.15

Satisfaction with Govt. doctor .022 2.219 1.11 4.44

Constant .106 .490 .20 1.18

Quality of Private healthcare service

Factor Sig. (p value) Odds ratio      (95% C I)

Gender .065 1.832 .95 3.53

Age .357 1.407 .67 2.95

Educational status .447 .775 .40 1.51

S – E class .011 2.061 1.17 3.64

Distance to Pvt. service .008 .394  .20 .79

Constant .074 2.840 .88 9.15

Rural

Quality of Government healthcare service

Factor Sig. (p value) Odds ratio (95% CI)

Age .137 .208 .03 1.72

Educational status .154 1.979 .76 5.16

S – E class .599 1.266 .51 3.11

Gender .598 .792 .33 1.91

Govt. crowding .998 .000 .00

No satisfaction with Govt. doctor .002 5.745 1.84 17.92

Constant .998 3317993102.965 .00

Quality of Private healthcare service

Factor Sig. (p value) Odds ratio (95% C I)

Age .413 .405 .04 3.69

Educational status .164 2.338 .69 7.92

S – E class .207 1.912 .68 5.34

Gender .699 .820 .30 2.28

Awareness of pvt. service .035 .294 .09 .94

No good behaviour of Pvt. .049 7.978 .96 66.09

Constant .023 14.025 1.36 44.17

Combined  (Urban and Rural data)

Quality of Government healthcare service

Factor Sig. (p value) Odds ratio (95% CI)

Location .000 3.087 1.85 5.16

Age .468 1.291 .64 2.61

Educational status .347 1.304 .74 2.30

S – E class .003 2.165 1.29 3.63

Gender .181 1.435 .84 2.46

Long waiting time .050 .422 .17 1.02

No satisfaction with Govt. doctor .000 2.750 1.55 4.88

Constant .258 .492 .14 1.72

Quality of Private healthcare service

Factor Sig. (p value) Odds ratio (95% CI)

Location .182 1.523 .81 2.86

Age .262 1.471 .74 2.93

Educational status .531 1.197 .67 2.13

S – E class .027 1.751 1.06 2.90

Gender .126 1.523 .88 2.64

Awareness of pvt. service .007 .287 .11 .72

No satisfaction with Pvt. Doctor .014 2.600 1.19 5.66

Constant .432 1.784 .41 7.78

In Urban, among Government health service quality variables - group,
gender (p = .033), socio-economic status (p = .002) and non-satisfaction
with Government doctor (p = .022), were found to be significant, i.e., (p <
0.05). Among Private care service quality, factors which were found to be
significant, were socio-economic status (p = .011) and distance to private
facility (p = .008), denoting (p <0.05).

In Rural, in analysis of Government quality group, non-satisfaction of
Government doctor (p = .002) were found to be significant, i.e., (p < 0.05).
After analysis of Private care service group, factors which were found to
be significant, were private awareness (p = .035), not good behaviour of
private doctors (p = .049) denoting (p <0.05).

In combined, in analysis of Government quality group, economic status
(p = .003), long wait in Government sector (p = .050), non-satisfaction of
Government doctor (p = .000) were found to be significant, i.e., (p < 0.05).
After analysis of Private care service group, factors which were found to
be significant, were economic status (p = .027), private awareness (p =
.007), not satisfaction with doctor (p = .014) denoting (p <0.05).

Discussion
Quality of available healthcare services is an important
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determinant of healthcare utilisation. In our study we
enquired respondents about the quality of government as
well as private healthcare facilities on the basis of past
experience and perception. Quality of healthcare services
has got many components, i.e., infrastructure and
organisation of facility, availability of expertise and
equipments as per requirements, behaviour of healthcare
providers, their ability to address concerns of patients, giving
them enough time and satisfy them, convenience in getting
the service in the form of crowding, waiting time. In case
of government services availability of free medicines and
levying of user charges are also significant factors. We
studied response of elderly regarding quality of healthcare
services for six factors, viz., crowding, waiting time,
availability of specialist, behaviour of healthcare providers,
satisfaction with doctor and cost of treatment at facility. For
government facility availability of free medicines was also
asked. In our study among urban elderly 85.8% (242/282)
and 84.4% (238/282) respectively complained of long
waiting time and overcrowding at government health
facilities. Among rural elderly 78.2% (233/298) and 84.6%
(252/298) respectively complained of these two problems
in seeking government health services. These problems
regarding government health facilities in India is a well
known fact. These factors make accessing healthcare
services especially difficult for elderly considering their poor
physical condition. Majority of elderly reported behaviour
of healthcare provider as good. Satisfaction with
Government doctor was 56 (158/282) and 46 (137/298)
per cent respectively for urban and rural areas but this
difference was not significant (p = .053). Availability of free
medicines was significantly better in urban facilities as
compared to rural area. While in urban area 59.6% (168/
282) elderly said that free medicines were available at
Government health facility only 20.5% (61/298) rural elderly
reported so. It is understandable due to better monitoring,
as well as awareness of users in urban areas. Partly due to
availability of free medicines, there was also significant
difference regarding cost of treatment at Government
facility perceived by urban and rural elderly (p = .000). While
majority of elderly (68.4% - 193/282) in urban area found
Government health services as not expensive, majority of
rural elderly (55.4% - 165/298) perceived them as
expensive but affordable. Other reason for this perceived
difference could also be due to difference in financial
affordability between two populations. Quality of private
healthcare services for all these factors was better than
Government facilities except for cost.

Many studies have found poor quality of healthcare services
as a significant impediment to healthcare utilisation. In an
American study, lack of responsiveness of doctor was most
often cited (33%) than physical barriers such as cost or

transportation. An elderly person’s perception of the
physician’s lack of responsiveness was a greater disincentive
to seeking care than more tangible barriers5. In Dharan,
Nepal study, elderly cited the following reasons for avoiding
Government healthcare facility. A large number (16% - 41%)
complained about the poor attitude of healthcare workers
towards their health needs and treatment and 107 (26.8%)
found facility too crowded and avoided due to lengthy
process to get treated6. In this study, the above said facility
was a big Government medical institute (BPKIHS) with
availability of high-end equipment and specialists, still many
elderly did not find it good. This data underlines special
needs of elderly.

Another study from Bangladesh also emphasized
importance of provider behaviour. It found most powerful
predictor for client satisfaction with Government services
was provider behaviour especially respect and politeness.
Reduction of long waiting time was more important to the
clients than prolongation of short consultation time7. An
AIIMS study found carelessness (31.6%) and disillusionment
(23.5%) due to previous unsatisfactory experience as
second and third most important reasons for avoiding
treatment by elderly for their self-reported problems8.
Various other studies have reported out-of-pocket costs,
long queues, disrespectful treatment by facility staff,
medication stock-outs and perceived ineffective care as
barriers to healthcare utilisation9-11.

In our study, satisfaction with doctor affected healthcare
utilisation significantly both by rural and urban elderly (p
<.001 and <.05 respectively). Behaviour of provider and
availability of free medicines had differing effect on urban
and rural elderly. While provider behaviour affected
healthcare utilisation by urban elderly only (p = .001), rural
elderly only were affected by availability of free medicines
(p = .036). Higher sense of self pride in urban population
due to better socio-economic status, thus making them
more sensitive to perceived bad behaviour by healthcare
provider may be the reason of this factor affecting healthcare
utilisation in urban elderly only. Difference in financial status
could also be the reason for differing effect of availability of
free medicines on healthcare utilisation by two population.
As majority of urban elderly found Government healthcare
facility as non-expensive, non availability of free medicines
did not affect their healthcare utilisation. Better awareness
may be the reason for availability of specialist affecting
healthcare utilisation by urban elderly only (p = .040). While
healthcare cost at Government facility had no effect on
utilisation by either urban or rural elderly, cost at private facility
affected utilisation by both these population (p = .048 and
.024). This difference may be due to much higher cost of
healthcare services at private as compared to Government
facility.



In 2021 an analysis by Banerjee has been done using the
unit level data of Social Consumption: Health (Schedule
number 25.0) of the 75th round of the National sample
Survey conducted during July 2017 – June 2018.
Preference for a trusted doctor/hospital (29.17% in rural
and 40.73% in urban) and unsatisfactory quality of services
in public facilities (27.79% in rural and 22.77 % in urban)
were the two most commonly cited reasons for not availing
healthcare services from Government sources in both urban
and rural areas albeit constituting a varying proportion. The
third most common reason for not availing healthcare
services from Government sources, even if it the quality
was satisfactory was that it involves long waiting which
accounted 17.47% in rural and 21.55% in urban12.

A study by Gnanasabai et al, when asked about the reasons
for not seeking treatment, around 30.3% reported that it
was a minor illness, 21% were not taking treatment due to
financial constraints13.

Conclusion
The Indian Government is unable to cover the full spectrum
of healthcare needs due to persistently low public
investment in health, poor health infrastructure, which
increases the cost and the financial burden of care resulting
in out-of-pocket catastrophic expenditure on health. The
expansion in insurance coverage and the provision of good-
quality, subsidised, public health facilities will both improve
access to healthcare and protect the poor elderly against
financial catastrophe14.
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Knowledge and Perspectives of Undergraduate Medical Students
Towards the Introduction of Electives in the Undergraduate Medical
Curriculum: A Cross-sectional Study from a Medical College in India

Nitin Sinha*, Annie Singh**, Ishaan Singh**, Piyush Jain*

Abstract
Background: An Elective is an area or a stream in a speciality which can be chosen by an undergraduate student to work for a
stipulated duration to learn something over and above to what is normally taught by that speciality in undergraduation. Electives
as a teaching module has been introduced for the first time in Indian undergraduate medical curriculum from the year 2019. This
study was done among MBBS students before Electives were opted by the very first MBBS students batch. This study was done to
ascertain their knowledge regarding Electives, their choice of Electives and reasons for choosing the Electives they wanted to pursue.
Such a study on Electives has not been undertaken as Electives had been introduced for the first time in Indian undergraduate
medical curriculum.

Methods: A  pilot tested and self-designed questionnaire was administered to consenting undergraduate students studying in
different phases in our Institute. Analysis was done using SPSS Software (version 16, IBM).

Results: Awareness regarding electives was less even in the batch that was supposed to pursue Electives. Knowledge regarding
different guidelines-related to Electives was also lacking. Varied perceptions of students related to various aspects of Electives were
noted.

Discussion: Electives is a new concept. Hence, appropriate knowledge regarding the same must be imparted to students so that they
can choose their Electives wisely. Institutes also have to formulate Electives based on perception of students. Onus is also on the
Institutes to allocate Electives in an appropriate manner.

Keywords: Electives, competency based undergraduate curriculum India, perceptions of undergraduate students on Electives,
knowledge regarding electives.

Introduction

The term “Elective” translates to being an option, i.e., having
a choice. In the context of medical education, the term
“Elective” implies an area/stream in which a student himself/
herself opts to work/undergo training for a defined period
in a particular speciality. National Medical Commission
(NMC), India is a body that frames curriculum for the
undergraduate medical students of India. A new
Competency Based Undergraduate Medical Curriculum has
been launched by NMC from the year 2019. In this new
curriculum, NMC has introduced Elective module for the
first time in India. The purpose of Elective module is
mentioned as “a learning experience created in the
curriculum to provide an opportunity for the learner to
explore, discover and experience areas or streams of
interest1.”

As per the NMC guidelines, an Elective is an area or a
stream that a speciality will offer which will help the
students to learn and explore something new. Even

Superspeciality departments (which are not involved in
undergraduate teaching) can offer Electives. The total
duration for Electives is one month divided into two Blocks
(Block 1 and Block 2) each having a duration of fifteen
days. Students will have to choose from Electives offered
by Pre- and Para-Clinical departments (Anatomy,
Physiology, Biochemistry, Pathology, Microbiology,
Pharmacology and Forensic Medicine and Toxicology) in
Block 1 and from Clinical (Broad Speciality), Superspeciality
departments and Community Clinics (rural/urban) in Block
2. Each student is supposed to do two Electives, one in
each block. Presently, MBBS students move through four
Phases while undergoing their training. Phase I (Pre-
Clinical) starts with entry to the Medical College followed
by Phase II (Phase II), Phase III (Part I) and finally Phase III
(Part II). Electives are conducted at the end of Phase III
(Part I) and before the beginning of Phase III (Part II). The
entire list of Electives being offered by the Institute is
provided to all the students well in advance. Every Elective
needs to have specified learning objectives, well defined

*Professor, **MBBS Student (Phase III, Part I), Department of Medicine, Atal Bihari Vajpayee Institute of Medical Sciences, Baba
Kharak Singh Marg, New Delhi - 110 001.
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plan of its execution, a logbook and an assessment at the
end. Every Elective can have only a fixed number of
students that can be trained in that Elective. This number
is to be decided by the speciality offering that Elective.
Students have to choose Electives from the list provided.
The further method of allocating Electives to the students
is to be decided by the Institute. Electives can also be
chosen in an outside Institution1.

In the United States of America, after the initial two-year
course in pre and para clinical sciences, the final 2 years are
divided into two parts, Required sequence blocks and
Optional sequence blocks (synonymous to Elective).
Required sequence blocks are those stipulated as necessary
to be done by every student to meet the minimum
expectations, while the optional sequence blocks allow
students to self-elect2.

Mihalyunk et al in their study conducted in University of
British Columbia, found that many medical students view
career choice decisions as a process to be undertaken in
medical school. The free choice clerkship was reported not
only as a positive, highly regarded learning experience, but
also as a key feature of the educational process of decision-
making, including clarifying decisions about both future
education and career choices3.

Reed et al in their extensive review of medical education
noted4:

“Exploring the complex, developmental nature of the
specialty choice process is key to both understanding how
specialty decisions are made and ultimately improving the
decision-making process. Because this is an area that has not
been researched widely, there is ample opportunity for
researchers to fill this gap in our knowledge.”

This study was undertaken before the Electives were allotted
for the first time in our Institute. As a new module had
been introduced and students of MBBS were naïve, we
thought it was necessary to know about the awareness and
knowledge among the MBBS students regarding the NMC
guidelines on Electives. Also, it was prudent that the
perceptions of students towards Electives was assessed and
understood. The results obtained from this study would be
helpful in refining the approach of Institutions towards
imparting knowledge regarding Electives and designing
Electives as per the perceptions of the students.

Methods

A questionnaire based cross-sectional study was conducted
among undergraduate medical students between 1st and
10th October 2022 after obtaining the Institutional Ethical
Committee Permission. There were three batches of MBBS
students with 100 students in each batch at the time the

study was conducted. A self-designed, structured, pilot-
tested questionnaire was administered to the consenting
participants. The initial part of the questionnaire required
the participant to fill demographic details and answer a
question on the awareness regarding Electives. Only
those who were aware regarding introduction of
Electives in the curriculum were required to complete
the further questionnaire. The first serial numbered
question was regarding how the student became aware
regarding Electives. The questions from serial number 2
to 6 assessed the knowledge among the students
regarding the guidelines on Electives by NMC. The
remaining nine questions (Question number 7 to 15)
assessed the perceptions of the students regarding
various aspects of Electives. The time allotted was 5
minutes. The data obtained from the questionnaire was
recorded and analysed using IBM SPSS (Statistical
package for Social Sciences) ver 16.0 (Chicago, USA)
software.

Results
At the time this study was conducted, three batches of
MBBS students were studying in our Institute. One batch
each comprising of 100 students was in Phase III (Part I),
Phase II and Phase I. Forty six, fifty and sixty students from
Phase III (Part I), Phase II and Phase I, respectively consented
to be a part of the study.

Awareness regarding Electives

Out of 46 consenting students of Phase III (Part I), 12
(26.08%) students had no idea regarding Electives being a
part of the latest MBBS Curriculum. Among the 34 students
who were aware, 15 got awareness from the Foundation
Course conducted in the beginning of MBBS Part I, 14 got
awareness from friends studying in other medical colleges,
three got awareness from seniors and one got awareness
from his batchmate. One student did not mention the
source of awareness about Electives.

Out of the 50 consenting students in Phase II, only twelve
(24%) were aware regarding Electives being a part of MBBS
Curriculum. Among these 12, three came to know about
Electives from their seniors, 2 each from the Foundation
Course conducted in MBBS Phase I and friends from other
Medical Colleges and five from ‘Other’ sources (Three
students became aware from Faculty lectures, one from
the Dean’s address and one from the NMC website).

Among the sixty students who consented to be part of the
study, only three (5%) students were aware regarding
Electives being part of MBBS Curriculum. Two of these
became aware about Electives from their seniors and one
from YouTube.
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In view of only a total of 15 students of MBBS Phase II and
MBBS Phase I having awareness regarding Electives, the
further results are presented cumulatively for both the
Phases.

Knowledge regarding Electives

Among Phase III (Part I) students, correct knowledge
regarding the timing of Electives in the curriculum was
known to only 14 (41.17%) students. Twenty students
answered wrongly regarding the timing of Electives. Out
of these twenty, fourteen students had knowledge that
Electives are scheduled to be conducted at the end of MBBS
Phase III (Part II) and three students each had knowledge
that Electives are scheduled to be conducted at the end of
MBBS Phase II and MBBS Phase I, respectively. Out of total
15 Phase II and Phase I students, six (40%) had correct
knowledge regarding timing of Electives. Out of remaining
nine students, five had knowledge that Electives are to be
conducted at the end of MBBS Phase II and two each had
knowledge that Electives are to be conducted at end of
Phase I and during Internship, respectively.

Correct response about the departments that are supposed
to conduct Electives in Block 1 was marked by 11 (32.35%)
Phase III (Part I) students and Five (33.33%) Phase II and
Phase I students. Correct response to the question on the
departments that are supposed to conduct Electives in Block
2 was marked by 12 (35.29%) Phase II (Part I) students and
eight (53.33%) Phase II and Phase I students.

With regards to duration of Electives in Block 1, 18 (52.94%)
students of Phase II (Part I) and six (40%) students of Phase

II and Phase I marked the correct answer of 4 weeks. Correct
response of 4 weeks duration of Electives in Block 2 was
marked by 14 (41.17%) Phase III (Part I) students and five
(33.33%) Phase II and Phase I students.

Perceptions

Regarding perceptions of students towards the purpose of
introducing Electives in the curriculum, the results are
displayed in Table I (Students could select more than
response to this question).

Responses to agreement upon introduction of Electives in
the MBBS Curriculum are depicted in Fig. 1. It is evident
that maximum students of any Phase agreed of Electives
being part of MBBS Curriculum.

Among the Phase III (Part I) students, on being asked to
choose the best method that should be adopted by our
Institute to select a student for an Elective being offered,
10 students (47.61%) chose ‘interview by the Teacher In
charge for an Elective’ as the best method for selection. 13
(38.23%) students, however, did not answer this question
(Table II). Out of 15, six students (46.15%) of MBBS Phase II
and MBBS Phase I also chose the same option. Two students
(13.33%) did not respond to the question.

Twenty-five MBBS Phase III (Part I) students (73.52%)
responded to the question regarding indicating their
preferred departments for Electives in Block 1. Twelve out
of these 25 students (48%) had not decided upon any
preferences at the time of filling the questionnaire. Only
two students filled the names of departments that are

Table I: Perceptions of students regarding purpose of introduction of Electives in the MBBS Curriculum.

Perceptions MBBS Phase III (Part I) (Total = 34) MBBS Phase II and MBBS Phase I (Total = 15)

Help in choosing a career stream later 12 (35.29) 5 (33.33)

Gain in depth knowledge on something not normally taught in detail in routine teaching 22 (64.70) 7 (46.66)

Understand concepts of research 7 (20.58) 7 (46.66)

Provide an edge to students planning to go to foreign universities after MBBS 6 (17.64) 2 (13.33)

Develop self-directed learning skills 8 (23.52) 4 (26.66)

Any other perception Nil Nil

Values in cells are expressed as Number Observed(%).

Table II: Best method that should be adopted by Institute to select students for an Elective.

Method MBBS phase III (Part I) (Total = 21) MBBS phase II and MBBS phase I (Total = 13)

Based on cumulative marks of all Internal Assessments and University
Examinations held prior to choosing an Elective 5 (23.80) 4 (30.76)

Interview by Teacher In charge of an Elective 10 (47.61) 6 (46.15)

An MCQ based examination 6 (28.57) 3 (23.07)

Any Other Method Proposed Nil Nil

Values in cells are express as Number Observed (%)
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supposed to offer Electives in Block 1. Rest all wrote names
of departments that are not supposed to offer Electives in
Block 1. However, maximum students chose the
Department of Medicine (20%) as their first preference for
Electives in Block 1. Three (20%) of the fifteen MBBS Phase
II and Phase I students had not decided upon the
departments they would choose for Electives in Block 1.
Seven (46.66%) did not respond to the question. Three
students (20%) wrote the correct departments that are
supposed to offer Electives in Block 1. In response to the
question on preferred departments for Electives in Block 2,
24 students of MBBS Phase III (Part I) (70.58%) wrote their
preferences. Fourteen (56%) had not decided upon their
preferences at the time of filling the questionnaire. Out of
the ten remaining students, maximum (two students each)
gave first preference to Medicine and Orthopaedics. Surgery
received maximum number of second preferences (three
students). Three students out of 15 (20%) of MBBS Phase II
and Phase I gave their preferences. One student wrote
names of departments that are not supposed to offer
Electives in Block 2. The remaining two students chose
Neurology and Medicine, respectively as their first
preference for Electives in Block 2. Four (26.66%) had not
decided regarding their preferences. Remaining eight did
not answer the question.

In response to the question asking for reasons (students
could select multiple responses) for choosing a subject as
their first preference in an Elective, the results are displayed
in Table III.

Fourteen students (41.17%) of MBBS Phase III (Part I)
contemplated opting Elective in an outside institution.
Fifteen students (44.11%), however, were not willing for
an Elective in another institution. Five students did not
respond to the question. Among those willing, the main
reason for thinking to choose an Elective in another
institution was that the subject in which Elective is planned
to be chosen is better in another Institute. Nine students
(60%) of MBBS Phase II and Phase I contemplated to opt for
Electives in another institution. Four students were not
contemplating choosing Elective in another institution. Two
students did not answer the question. Table IV highlights
the various reasons for contemplating choosing Electives
in another Institution.

Discussion
The results clearly highlight that awareness and knowledge
about Electives was seriously lacking among the students.

Among the MBBS Phase III (Part I) students, who were
supposed to start their Electives within the next three
months of participating in this study, 26.08% were
surprisingly unaware about the electives. The awareness
among the students in other phases was even poorer. Also,
the source of awareness varied. Knowledge regarding the
timing of Electives in the curriculum, Electives being
conducted in two blocks, duration of each block and
subjects/departments offering Electives in each block was
also lacking among most of the students in all the three

Table III: Reasons for choosing a subject as First Preference for an Elective.

Reasons MBBS Phase III (Part I) (Total = 13) MBBS Phase II and Phase I (Total = 5)

Interest in that subject 9 (69.23) 2 (40)

Want to pursue career in that subject later on 4 (30.76) 1 (20)

Elective in this subject will give me an edge over others while obtaining admission
in foreign universities after the MBBS is completed 0 3 (60)

You are already doing a research project in that subject 1 (7.69) 1 (20)

Your research project is approved already and will be done in Electives 0

Your best friend is likely to select that project 2 (15.38)

Any Other reason apart from above 2 (15.38) —Money

Values in cells are written as Number Observed (%)

Table IV: Reasons for contemplating choosing Elective in another Institution.

Reasons MBBS phase III (Part I) (Total=14) MBBS phase II and phase I (Total=9)

Subject in which Elective is planned to be taken is better in another institution 8 (57.14) 4 (44.44)

Department where Elective is planned to be taken is not available in parent institute 3 (21.42) 3 (33.33)

Family member/Relative/Family Friend is present in the outside institute 3 (21.42) 1 (11.11)

The outside institute is in your hometown Nil 1 (11.11)

Any Other Reason apart from these Nil Nil

Values in cells are written as Number Observed (%)
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batches. Awareness and knowledge was more in Phase III
(Part I) students as compared to Phase II and Phase I
students. This is possibly due to the reason that Phase III
(Part I) students were supposed to start their Electives within
next three months. Also, Phase III (Part I) students had spent
more time in the college and in the clinical postings. Hence,
their chances of becoming aware and knowledgeable
about the Electives were more. Overall less awareness and
knowledge clearly highlights that steps need to be taken
to make the students aware and knowledgeable regarding
the Electives. This can be done by taking separate session
on Electives in the Foundation Course (at present there is
no separate session on Electives and only passing
references are made by Faculty) where Institute can not
only introduce the concept, purpose and intricate details
regarding Electives to the students but also let them know
the Electives that are routinely offered by the Institute. As
Electives are to be conducted in Pre and Para Clinical
subjects also, it is imperative that student is made aware of
Electives well before Phase I starts (in Foundation Course).
Further sessions can be taken in the beginning of Phase II
and middle of Phase III (Part I), respectively.

Maximum students studying in any Phase had welcomed
the introduction of Electives. Most common reason
perceived by students to introduce Electives in the
curriculum was “gaining in depth knowledge on
something not normally taught in detail”. They perceived
that Elective in a particular department will help them to
learn something extra in a particular field, learn nuances
of research, give an edge in getting selection in foreign
universities and develop self-learning skills. These
perceptions are quite in sync with the objectives of
Electives as stated by NMC.

The responses of students were divided when it came to
choosing a process for allocation of Electives. The
perceptions in this regard have to be seen in light of
feasibility of conducting a particular method. Also, an
Institute/NMC has to devise such a method to allocate
Electives so that the students get a chance “to Elect” rather
than being “Forced to Opt” an Elective. This can be a
combination of methods as shown in Table II.

Department of Medicine and Surgery were the most
preferred departments for pursuing Electives. Pre and Para

Clinical departments were chosen by a select few. This
reflects that students should be made aware of the
specialised areas and research in Pre- and Para-Clinical
departments so that their interest can develop in these
departments. Clinical departments offer more interest
probably because they involve lot of patient interaction.

As NMC guidelines allow a student to opt for elective in
another Institution, many students were willing to opt
Elective in another Institution. The main reason chosen was
that the subject they wished to pursue Elective is better in
another institution. The reason for this perception was not
asked in the questionnaire but it can be reasoned that
students of different medical institutions interact among
each other and it is here that students get to know about
various specialities in other Institutions. Parents or relatives
of some students might be in other Institutions creating a
perception of better specialities in another Institution.
Another reason chosen by some students on wishing to
opt Elective in an outside Institution was non-availability of
an Elective in our institute. This was surprising because at
the time this study was conducted, list of Electives was yet
to be disclosed to the students.

Despite best of our efforts, we could not find any similar
study on Electives. Hence, it was not possible to compare
our results with the results from other Institutes.

Electives have been introduced by NMC with a positive
ideation and onus is now on the Institutes to offer Electives
to the students in an appropriate manner and in sync with
the perceptions of the students.
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Evaluating the Effectiveness of a Tailored Intervention on Medication
Adherence among CABG Patients at a Tertiary Care Hospital in Delhi
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Abstract
Introduction: Cardiovascular diseases (CVDs) pose a significant global health challenge, with coronary artery bypass grafting
(CABG) being a common surgical intervention for advanced coronary artery disease. In India, CVDs account for a substantial
burden, with CVD-related deaths occurring a decade earlier than in the West. Medication adherence is crucial for post-CABG care,
but non-adherence remains a concern due to multifaceted factors. Tailored interventions offer promise but lack research in the
Indian context.

Methodology: This study employed a one-group pre-test, post-test design to assess a tailored intervention’s impact on CABG
patients’ medication adherence in a Delhi Tertiary Care Hospital. Sixty-six patients participated, receiving tailored interventions
addressing individual adherence barriers. Medication adherence was assessed using the Morisky Medication Adherence Scale,
with data collected before and three months after CABG.

Results: After the intervention, medication non-adherence rates significantly decreased, with improvements in adherence levels.
Significant changes were observed in cholesterol levels, reflecting better medication adherence.

Conclusion: Tailored interventions have significant potential to improve medication adherence among CABG patients, offering
personalised support and education. These findings emphasize the importance of a patient-centered approach to cardiac care and
hold promise for reducing the burden of cardiovascular disease on healthcare systems.

Key words: Medication adherence, tailored intervention, CABG patients, Morisky medication adherence scale, post-CABG care,
cardiovascular diseases.

Introduction

Cardiovascular diseases (CVDs) remain a significant global
health challenge; with coronary artery bypass grafting
(CABG) being one of the most common surgical
interventions for patients with advanced coronary artery
disease. CVDs such as ischaemic heart disease and
cerebrovascular accidents account for 17.7 million deaths
and are the leading cause1.  As per Global Burden of disease
study the age-standardised CVD death rate of 272/1,00,000
population in India which is much higher than the global
average of 235. CVD occurs in Indians a decade earlier than
the Western population2. In India, data shows that in 2016,
CVDs contributed to 28.1% of total deaths and 14.1% of
total disability-adjusted life years (DALYs) compared with
15.2% and 6.9%, respectively in 19903.  While CABG surgery
can effectively alleviate symptoms and improve overall
cardiac health, optimal post-operative care is essential for
successful outcomes. A critical aspect of this care is
medication adherence, which plays a pivotal role in
preventing post-CABG complications and promoting long-
term cardiovascular health.

Medication non-adherence is a pervasive issue in healthcare,
affecting patients across diverse medical conditions,
including those who have undergone CABG surgery. Non-
adherence to prescribed medications after CABG can lead
to an increased risk of adverse events, including recurrent
cardiac events, hospital readmissions, and decreased quality
of life4. However, the reasons behind medication non-
adherence are multifaceted and complex, encompassing
individual patient factors, healthcare system barriers, and
medication-related issues5.

Tailored interventions have emerged as a promising approach
to address medication adherence challenges among post-
CABG patients. These interventions are designed to account
for individual patient characteristics, preferences, and specific
barriers to adherence, thereby enhancing the likelihood of
success. However, despite the growing interest in tailored
interventions, there is a noticeable research gap, particularly
in the Indian healthcare context.

The existing literature on medication adherence among
CABG patients predominantly originates from Western
healthcare systems, which may not fully capture the unique



cultural, socio-economic, and healthcare delivery aspects
prevalent in India. Furthermore, there is a dearth of studies
evaluating the effectiveness of tailored interventions
specifically tailored to the needs of CABG patients in India.
While general insights into medication adherence exist,
the nuances and complexities of the Indian healthcare
system and patient population require tailored approaches
that have yet to be comprehensively explored.

The objective of this research study is to address this notable
research gap by evaluating the effectiveness of a tailored
intervention aimed at improving medication adherence
among CABG patients receiving care at a tertiary care
hospital in Delhi. This research is not only important from a
clinical perspective but also holds significant implications
for healthcare policy and practice in India, where
cardiovascular diseases continue to be a major public health
concern. The findings of this study can inform healthcare
providers, policymakers, and researchers about the feasibility
and impact of tailored interventions to enhance medication
adherence among CABG patients in a tertiary care hospital
setting in Delhi.

Methodology
This research employed a one-group pre-test post-test
research design to assess the effectiveness of a tailored
intervention in improving medication adherence among
coronary artery bypass grafting (CABG) patients at a tertiary
care hospital in Delhi.

The study was undertaken in two in-patient units at Dr RML
hospital, a leading Government healthcare facility specializing
in cardiovascular care in Delhi, India. This hospital serves a
diverse patient population and provides comprehensive post-
CABG care. Prior approval from the institutional ethics
committee was taken. A total of 66 patients were included in
the study that were posted for elective CABG, based on
inclusion and exclusion criteria. Patients who were willing to
participate in the study, aged more than 18 years, able to
communicate in Hindi or English were included and patients
with cognitive impairments or communication barriers that
could affect their ability to provide accurate information were
excluded. Purposive sampling technique was employed.
Sample size calculation was done on an estimated prevalence
of medication non-adherence among post-CABG patients,
with a margin of error of 5% and a confidence level of 95%.
Additionally, to account for attrition during the follow-up
period, the sample size increased by 10%.

Medication adherence was assessed on first day of
hospitalisation using structured interviews with patients.
Data on socio-demographic characteristics, physiological
and biochemical parameters were obtained; medical
history, prescribed medications, and other relevant variables

were collected through medical records and patient
interviews. A validated Morisky Medication Adherence Scale
(MMAS), was used to quantify adherence levels. Thereafter
patients received a multifaceted tailored intervention
designed to address individual barriers to medication
adherence. Implementation of intervention was done by a
trained nurse who was working in the CTVS Ward. Pre-test,
post-test assessment, data collection and administration of
interventions were done by the same nurse to each patient,
individually.

Components of the intervention were medication
counselling in which Individualised counselling sessions with
a nurse to discuss the importance of medication adherence,
potential side-effects, and strategies to overcome adherence
challenges. Medication regimen simplification in which
simplification of complex medication regimens to enhance
patient understanding and compliance. Patient education
which includes tailored educational materials and discussions
to improve patients’ understanding of their medications and
their role in post-CABG recovery. Medication reminders
includes implementation of reminder systems (alarm in
mobile phone). Individualised discharge counselling,
clarification of doubts and reinforcement in order to ensure
the medication adherence was done. Weekly telephonic
contacts were made to address their questions, concerns, or
issues related to their medications and positive reinforcement
was done.  After 3 months, post-CABG adherence was
reassessed using the same scale employed on the day of
hospitalisation before CABG. Data was collected from May
2022 to February 2023. There were 6 patients unable to
follow-up due to mortality; a total of 60 patients were
included in the final analysis. All the data were entered into
an Excel sheet. Statistical analysis was performed using
software (SPSS version 26). Descriptive statistics was used to
summarise patient demographics, physical and clinical
parameters, and medication adherence levels. t-tests, Chi-
squared tests, Fisher’s exact test, McNemar test, were used
to assess associations between variables. In the present study,
past smoking, tobacco use, and alcohol intake means they
stopped taking these since the last 6 month. Scoring of MGL
score was 0 to Yes and 1 to No. For low adherence 0,
moderate adherence score 1 - 2, and for high adherence
scoring was 3 - 4.

Result

In this study, initially comprising 66 patients, 6 individuals
were excluded due to attrition, resulting in a final sample
size of 60 participants. The mean age of the included patients
was 57.42 ± 9.23 years (as shown in Table I), and there was
a notable male predominance. The majority of the
participants identified as Hindu, were married, and resided
in nuclear families. A significant proportion had received
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education up to the primary school level and were engaged
in skilled occupations. Furthermore, most participants
belonged to the upper-lower socio-economic class and
lived in urban areas. Notably, data revealed that 51.7% of
patients had a history of past smoking, 40% had a history of
past alcohol intake, and 32.5% had used tobacco in the
past (Table II). Significant association was found with
education of the patient (p < 0.001), (Table III).

Table I: Sample characteristics of CABG patients N =
60.

Variable Mean SD

Age (years) 57.42 9.23

Duration of illness (years) 8.89 8.71

Weight (Kg) 64.40 10.02

Height (cms) 162.89 9.20

BMI (Kg/m2) 24.39 4.36

Heart rate (per minute) 78.98 12.36

SBP (mm Hg) 127.53 19.95

DBP (mm Hg) 77.78 7.92

Ejection fraction (%) 42.59 8.86

Total cholesterol (mg/dL) 204.43 26.54

LDL (mg/dL) 127.35 19.16

HDL (mg/dL) 33.92 3.31

TG (mg/dL) 188.42 29.25

Table II: Frequency and percentage distribution of socio-
demographic characteristics of CABG patients N = 60.

S.No. Variable Categories n %

1. Gender Male 100 83.3
Female 20 16.7

2. Religion Hindu 94 78.3
Muslim 18 15
Christian 1 0.8
Sikh 7 5.8

3. Marital Status Single 1 0.8
Married 119 99.2

4. Type of Family Joint Family 49 40.8
Nuclear Family 71 59.2

5. Education of Profession 7 5.8
the patient Honors Graduate 10 8.3

Intermediate or Diploma 7 5.8
High school certificate 28 23.3
Middle school certificate 25 20.8
Primary school certificate 33 27.5
Illiterate 10 8.3

6. Occupation of Legislators, Senior Officials and Managers 1 0.8
the patient Professionals 8 6.7

Technicians and Associate Professionals 1 0.8
Clerks 0 0
Skilled Workers and Shop & Market Sales Workers 29 24.2

Skilled Agricultural and Fishery Workers 29 24.2
Craft and Related Trade Workers 3 2.5
Plant and Machine Operators and Assemblers 2 1.7
Elementary Occupation 16 13.3
Unemployed 31 25.8

7. Total monthly  123,322 0 0
income (Rupees) 61,663 - 123,321 1 0.8

46129 - 61,662 1 0.8
30,831 - 46,128 8 6.7
18,497 - 30,830 25 20.8
6,175 - 18,496 43 35.8
 6174 42 35

8. Socio-Economic Upper Middle Class 9 7.5
Status Lower Middle Class 31 25.8

Upper Lower Class 71 59.2
Lower 9 7.5

9. Residence Urban 68 56.7
Rural 52 43.3

10. Smoking Past 62 51.7
Current 5 4.2
Never 53 44.2

11. Alcohol Intake Past 48 40
Current 4 3.3
Never 68 56.7

12. Tobacco use Past 39 32.5
Current 5 4.2
Never 76 63.3

13. Family history Yes 31 25.8
of CAD No 89 74.2

14. Type of Angiography 0 0
investigation Echocardiography 0 0
undergone TMT 0 0

ECG 2 1.7
Echocardiography, ECG and Angiography 118 98.3

15. Type of Medication 109 90.8
treatment Thrombolytic therapy 1 0.8
undergone Coronary Angioplasty 8 6.7

Intra coronary stent 1 0.8
Any other, specify 1 0.8

16. Comorbidity Diabetes mellitus 30 25
history Hypertension 18 15

Diabetes mellitus and Hypertension 25 20.8
Bronchial asthma 0 0
Any other chronic illness 0 0
No comorbidity history 47 39.2

17. Dietary habits Non-Vegetarian 74 61.7

Vegetarian 46 38.3

It was observed that 53.3% of patients had a lapse in
medication adherence, primarily due to forgetfulness,
while 81.7% displayed carelessness, and 45%
discontinued their medication when they perceived an
improvement in their condition. Furthermore, 8.3%
ceased medication intake if they experienced a worsening
of symptoms after administration. However, following the
implementation of a tailored intervention, these rates
significantly decreased to 0%, 10%, 1.7%, and 0%,
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respectively (p < 0.001), (Table IV). This intervention
yielded an overall enhancement in medication adherence,
transitioning from a moderate level (2.05 ± 1.17) to a
high level (3.88 ± 0.32) (p < 0.001), ( Table V).

Table III: Association of pre-test and post-test
medication adherence of CABG patients with selected
variables N = 60.

Variable Pretest Post-test

Test Value p-value Test Value p-value

Age -0.100 0.278 0.084 0.360

Gender -0.097 0.294 -0.115 0.213

Religion 0.123 0.182 -0.009 0.919

Marital status 0.015 0.870 -0.092 0.319

Type of family 0.038 0.680 -0.074 0.423

Education of the patient 0.086 0.350 -0.291 0.001*

Occupation of the patient -0.209 0.022* -0.059 0.525

Total monthly income -0.041 0.659 -0.133 0.146

SES -0.038 0.684 -0.172 0.061

Residence 0.244 0.007& -0.049 0.598

Smoking 0.036 0.700 0.082 0.373

Alcohol Intake -0.008 0.929 -0.124 0.177

Tobacco use 0.017 0.853 -0.044 0.636

Family history of CAD -0.087 0.345 -0.077 0.405

Type of investigation undergone -0.158 0.084 0.173 0.059

Type of treatment undergone 0.006 0.949 -0.107 0.244

Co-morbidity history 0.185 0.044* 0.051 0.582

Table IV: Comparison of change in MGL pre-post
scores in the experimental group N = 60.

MGL Baseline Day 75

Yes No Yes No Test value p-value

MGL 1 32 (53.3) 28 (46.7) 0 60 (100) 30.031 <0.001*

MGL 2 49 (81.7) 11 (18.3) 6 (10) 54 (90) 41.023 <0.001*

MGL 3 27 (45) 33 (55) 1 (1.7) 59 (98.3) 22.321 <0.001*

MGL 4 5 (8.3) 55 (91.7) 0 60 (100) - 0.063

McNemar test: *indicates a significant difference at p  0.05.

Table V: Post-hoc Bonferroni test for comparison of
medication adherence scores of CABG patients
between pre-test and post-test N = 60.

Time point Mean and SD p-value

Pre-test 2.05 ± 1.17 0.245

Post-test (3 months) 3.88 ± 0.32 <0.001*
*Level of significance P <0.05.

The difference in serum total Cholesterol levels was
significant at the end of 3 months in the post-test group (p

<0.0001). There were substantial reductions observed in
LDL cholesterol and triglyceride levels (p <0.0001),
alongside a significant enhancement in HDL cholesterol by
the end of the 3-month follow-up within the post-test group
(p <0.0001), (Table VI).

Table VI: Comparison of Biochemical parameters
before and after the intervention in experimental
group N = 60.

Biochemical parameters Mean ± SD p-value

Day-1 Day – 75

T Cholesterol (mg/dL) 196.10 ± 20.56 149.13 ± 22.87 <0.0001$

LDL Cholesterol (mg/dL) 120.82 ± 14.05 92.97 ± 9.05 <0.0001$

HDL Cholesterol (mg/dL) 34.47 ± 2.68 54.40 ± 3.52 <0.0001$

TG (mg/dL) 180.52 ± 28.62 144.02 ± 25.95 <0.0001$
*Chi-square test, **Fisher’s exact test.

Discussion
The findings of this study provide compelling evidence that
tailored interventions have a positive impact on medication
adherence among patients recovering from cardiovascular
events. This aligns with the idea that comprehensive,
patient-centered care provided by nurses can extend
beyond physical rehabilitation and extend to medication
management. The discussions with participants revealed
that the personal connection and ongoing support offered
by nurses played a pivotal role in fostering adherence to
prescribed medications.

Previous studies have also shown the effects of tailored
intervention on the reduction of hospital readmission, and
its positive effects such as the improved control of the
patients’ BP and drug adherence. Our results are similar to
the accumulated evidence of the efficacy of such
interventions on clinical outcomes6,7. Many studies that have
evaluated the effectiveness of nonpharmacological CAD
prevention interventions have shown that individual
counselling had significant impact on the control of BP8,9.
There was a significant change in the biochemical profile
such as serum TC, TG, and LDL were found to be significantly
reduced in the patients at 3 months’ follow-up (p <0.01)
whereas HDL was significantly increased in the patients (p
<0.01); it was in contrast to the study which has shown the
significant increase in the HDL in control group10,11. The
reduction in the lipid level in  this study might be attributed
to the effect of medication along with  the tailored support
and education12. This argument is supported by the result of
previous studies’ findings which demonstrated significantly
better adherence to the medication in the experimental
group which showed a successful reduction in TG, TC, and
LDL at 3 months (p < 0.01)12,13. Few studies have shown the
significant reduction in the total cholesterol and LDL level at



the end of 6 months follow-ups (p < 0.025)14,15.

This we believe is the effect of tailored intervention and
improved drug adherence as shown previously16,17. We
found superior medication adherence in the post-test. It is
pivotal as non adherence of anti-platelet drugs can cause
thrombosis.

Implications for Future Research and Clinical Practice:
The findings of this study underscore the importance of
tailored interventions in improving medication adherence
among patients who underwent CABG. Future research in
this area should explore the long-term effects of these
interventions, assess cost-effectiveness, and examine their
applicability across diverse healthcare settings.
Furthermore, healthcare institutions should consider the
integration of tailored interventions into standard cardiac
rehabilitation protocols.

Limitations: It is essential to acknowledge the limitations
of this study. Limitations of the study were the absence of
a control group, and the sample size may not fully represent
the diversity of CABG patients, and self-reporting of
medication adherence can be subject to recall bias.
Additionally, the study was conducted in a specific
healthcare setting, which may limit the generalisability of
the findings. Only some predefined parameters were
assessed for the effect of an intervention. Short duration of
3 months follow-up could be a major limitation.

Conclusion
Uses of tailored interventions demonstrate significant
potential in enhancing medication adherence among
individuals recovering from cardiovascular events.

The success of tailored interventions in promoting
medication adherence can be attributed to the personalised
support and education provided to patients. Nurses, as
trusted healthcare professionals, were able to address
patients’ concerns, explain the importance of medications,
and clarify any misconceptions. This tailored approach
increased patients’ understanding of their medications and
motivated them to adhere to their prescribed regimens.

This research highlights the importance of a patient-centered,
multidisciplinary approach to cardiac care and provides
valuable insights for healthcare providers and policymakers
aiming to optimise outcomes in cardiovascular rehabilitation
programs. Antiplatelet therapy, beta blockers, nitrates, ACE-
inhibitor, and lipid lowering therapy plays a pivotal role in
improving the condition and preventing occurrence of future
cardiac events,  Further investigation and implementation of
these strategies holds the promise of improving the overall
well-being of cardiac patients and reducing the burden of
cardiovascular disease on healthcare systems.
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Role of Pulmonary Rehabilitation in Fully Treated Cases of Pulmonary
Tuberculosis on Exercise Capacity and Quality of Life

Shivam Upadhyay*, Prashant Prakash**, Balvir Singh***, Gajendra Vikram Singh****, Kanika Agarwal*

Abstract
Background: Pulmonary Rehabilitation may have a key role in improving the functional capacity and overall quality of life in
patients having post-tubercular sequelae despite being declared completely cured.

Aims: To study the role of pulmonary rehabilitation in fully treated cases of pulmonary tuberculosis.

Material and Methods: The study was carried-out in the Post-Graduate Department of Medicine and Super Speciality Department
of Pulmonary Medicine, SN Medical College and Hospital, Agra. We evaluated physiologically and bacteriologically confirmed
patients of healed pulmonary tuberculosis who had completed their anti-tubercular treatment according to their categories.

Results: When compared pre- and post-rehabilitation, the change in decline in mean modified Borg’s scale rating (Pre 6-MWT)
observed between the case and control groups was significant (p = 0). The change in mean 6-MWT distance observed between the
case and control groups was significant (p = 0.01). The change in decline in mean SGRQ score observed between the case and control
groups was significant (p = 0).

Conclusion: It can be concluded that pulmonary rehabilitation is an effective adjunct to standard medical treatment for management
of patients of fully treated pulmonary tuberculosis having functional limitation. When given along with standard medical treatment,
it can be assumed that pulmonary rehabilitation can increase the exercising capacity of fully treated cases of pulmonary tuberculosis
so as to lessen their functional limitations.

Key words: Pulmonary rehabilitation, pulmonary tuberculosis, 6-minute walk test.

Introduction
ATS/ERS defines pulmonary rehabilitation as: “A
comprehensive intervention based on a thorough patient
assessment followed by patient-tailored therapies which
include, but are not limited to, exercise training, education
and behaviour change, designed to improve the physical
and psychological condition of people with chronic
respiratory disease and to promote the long-term
adherence to health-enhancing behaviours1.”

In the management of obstructive pulmonary disorders,
pulmonary rehabilitation is a well-established technique
and is now a standard of care for patients with moderate-
to-severe illness.

Three crucial components of effective recovery are the
emphasis of this approach. First off, the programme is
multidisciplinary and draws on knowledge from a range of
healthcare areas to create a thorough and well-rounded
curriculum. Second, the programme is customised to meet
the demands of every person. Patients with incapacitating
lung illness require individualised assessments that take
into account the disease’s complexity, severity, and co-

morbidities as well as their needs. Then, a programme that
is tailored to each patient’s needs can be created. Thirdly,
the programme strives to produce a comprehensive set of
results, including enhanced social, psychological, and
physical abilities as well as effective use of healthcare
resources. Pulmonary rehabilitation aims to reduce
symptom load, improve exercise performance, foster
autonomy, increase involvement in daily activities, improve
(health-related) quality of life, and create long-lasting
behaviour changes that will improve health.

It is well known that rehabilitation can help patients with
chronic lung disorders manage their symptoms, improve
their functional capacity, and supplement routine
pharmacologic and other treatments2. Any rehabilitation
programme’s main objective is to return the patient to
the highest level of independent function. Rehabilitation
focuses on reducing disease-related disability rather than
just trying to reverse the disease process. In the past,
patients with Chronic Obstructive Pulmonary Disease
(COPD) have been the main target of pulmonary
rehabilitation strategies development and application.
However, pulmonary rehabilitation has also been
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successfully used with patients who have interstitial lung
disorders, cystic fibrosis, bronchiectasis, and anomalies of
the thoracic cage3. The recovery of patients from acute
processes, such as acute lung injury or exacerbations of
chronic lung disease necessitating mechanical ventilation
or urgent hospital care, has been aided by pulmonary
rehabilitation. If the right individuals are chosen and
attainable goals are established, pulmonary rehabilitation
may even be beneficial for patients with advanced lung
illness. In our study, we used pulmonary rehabilitation in
the patients who, despite being deemed entirely healed
of pulmonary tuberculosis, still had functional pulmonary
limitations according to their respective classifications. In
patients with post-tubercular sequalae, it may show to be
a highly useful tool for enhancing functional capacity and
overall quality of life.

Material and methods
We evaluated physiologically and bacteriologically
confirmed patients of healed pulmonary tuberculosis who
had completed their anti-tubercular treatment according
their categories presenting to PG Department of Medicine,
Agra of any age who were stable and interested in
participating in our study filling into inclusion criteria,
irrespective of present “smoking status” and having none
of exclusion criteria, were enrolled into the study.

Inclusion criteria

1. Known or diagnosed cases of pulmonary tuberculosis
who had taken full course of anti-tubercular treatment
according to his/her category on the basis of clinical
history, physical examination, chest radiographs and
were sputum negative and follow-up culture negative
were enrolled into the study.

Exclusion criteria

1. Any patient having history of pulmonary impairment
not as a sequel of pulmonary tuberculosis.

2. Any patient who during the course of the study comes
out to be sputum positive.

3. Any patient who during the course of the study comes
out to be culture positive.

4. On LTOT (Long-term oxygen therapy).

5. Respiratory failure.

6. Pleural effusion.

7. Oxygen saturation < 88% at rest (room air).

8. History of receiving any supervised respiratory
rehabilitation programme within previous 2 years.

9. Those who did not consent to participate in our study.

Methods

Each patient was evaluated as follows:-

a. Clinical history

b. General, systemic and physical examination

c. Anthropometric examination

d. Laboratory investigations.

Baseline evaluation

Every patient enrolled into our study was evaluated before
pulmonary rehabilitation programme for the following
aspects:-

1. Exercising capacity

2. Quality of life assessment.

A. Tools for assessing exercising capacity: 6 m-walk
test, modified Borg’s scale

B. Tools for quality-of-life assessment: Saint George
Respiratory Questionnaire (SGRQ).

The comprehensive pulmonary rehabilitation programme
given to the case group was formulated according to the
various recommendations given by standard evidence-
based guidelines4.

Pulmonary rehabilitation programme

Programme structure

Home Exercise Programme (HEP)5 which was partially
supervised.

Exercise prescription – Individually tailored exercise formula
based on maximum symptom – limited levels after the
baseline tests.

Duration of this rehabilitative programme was 10 weeks.

Components of the Pulmonary Rehabilitation
Programme:

The programme consisted of:

A. Physical reconditioning: Various types of sustained
aerobic exercises and strength training exercises were
included:-

1. Brisk walking

2. Stretching and relaxation exercises

3. Cycling exercises

B. Breath retaining: We taught pursed lip breathing to the
patients. Breathing pattern training enhanced with
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visual feedback has been shown to increase the FEV1
and FVC in patients with COPD6.

C. Exercise for Bronchial Hygiene: An individualised
programme of secretion removal technique was taught
to the patient of rehabilitation group in form of:-

1. Postural drainage

2. Huffing and controlled coughing

D. Dietetics

E. Health education

F. Psychosocial counselling.

Patients in both groups underwent a second evaluation of
their nutritional condition, symptoms, lung function,
exercise capacity, and health-related quality of life at the
conclusion of the rehabilitation programme using the same
standard methods. Before drawing any conclusions, the
obtained data were utilised to compare any pre- and post-
rehabilitation improvements in the case group and their
advantages over those in the control group (if any).

Observation and results
Table I: Modified Borg’s scale rating (Pre 6-MWT).
  Pre-programme Post-programme % change t-value p-value

Mean SD Mean SD

Case 5.25 0.84 3.25 0.84 -38.10  9.5238 <0.0001

Control 5.39 0.88 5 0.86 -7.24 2.334  0.0271

Group Difference in Mean (Borg’s scale Pre 6-MWT) t-value p-value

Cases (n = 32) -2.00 -11.51 0

Controls (n = 28) -0.39

Table II: 6-MWT distance (m).

Pre-programme Post-programme % change t-value p-value

Mean SD Mean SD

Case 369.63 29.59 479.25 33.24 29.66 -13.9342 <0.0001

Control 360.89 28.76 416.79 32.34 15.49 -6.8347 <0.0001

Table III: Modified Borg’s scale rating (Post 6MWT)

  Pre-programme Post-programme % change t-value p-value

Mean SD Mean SD

Case 5.91 0.73 3.56 0.84 -39.76 11.9452 <0.0001

Control 6.25 0.89 5.75 0.7 -8.00 2.3366 0.0116

Group Difference in mean (Borg’s scale Post 6-MWT) t-value p-value

Cases (n = 32) -2.35 0.484 0.68

Controls (n = 28) -0.50

The change in decline in mean modified Borg’s scale rating
(Pre 6-MWT) observed between the case and control groups
was significant (p <0.05)

The change in mean 6-MWT distance observed between
the case and control groups was significant (p = 0.01)

The change in decline in mean SGRQ score observed between
the case and control groups was significant (p <0.05).

The change in decline in mean Modified Borg’s scale rating
(Post-6-MWT) observed between the case and control
groups was significant (p <0.05).

Table IV: SGRQ score.

  Pre-programme Post-programme % change t-value p-value

Mean SD Mean SD

Case 15.51 2.46 14.3 2.32 -7.80 2.0242  0.0472

Control 16.61 1.96 16.49 1.81 -0.72 0.238  0.5936 

Group Difference in mean (SGRQ) t-value p-value

Cases (n = 32) -1.21 -6.844 <0.05

Controls (n = 28) -0.12

Discussion
Due to structural changes brought on by the disease,
patients with pulmonary tuberculosis (PTB) frequently
experience deterioration in pulmonary function. Numerous
survivors undergo long-term anatomical alterations. Studies
on the patterns and severity of impairment in people with
pulmonary tuberculosis were inconsistent7. Studies on
pulmonary function7 range from normal to severely
impaired and can demonstrate restrictive, obstructive, or
mixed patterns. Variously severe structural and functional
lung sequelae are frequently seen by pulmonary TB survivors
and have recently received more thorough description.

In our study, we evaluated 60 patients of fully treated
pulmonary tuberculosis having functional limitation for
the effects of pulmonary rehabilitation on exercising
capacity.

In our study, pulmonary rehabilitation was found to
significantly enhance exercise tolerance compared to
routine medical care modified Borg’s scale Pre-6-MWT (p
<0.05) and modified Borg’s scale Post-6-MWT (p <0.05).
The case group’s mean Pre 6-MWT modified Borg’s scale
value changed by 38.10%, nearly five times as much as the
control group, where it changed by 7.24%. In the case
group, the mean value of the Post 6-MWT modified Borg’s
scale had changed by 39.76%, nearly five times more than
in the control group, where it had changed by 8.00%.
Francesca Gibellino et al8 (2014) discovered a comparable
outcome in their investigation on the effect of pulmonary
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rehabilitation in COPD, where they discovered a substantial
improvement in exercise tolerance (mMRC scale p0.02).
Osamu Nishiyama et al9 (2008) reported a very same
outcome in their investigation on the effects of pulmonary
rehabilitation in IPF patients, where they discovered a
substantial improvement in exercise tolerance (p = 0.05).
Similarly, exercise tolerance afforded by pulmonary
rehabilitation in chronic lung illnesses was significantly
improved by O’Neill et al10 (2001) and Oh EG11 (2003). In
restrictive lung disorders, pulmonary rehabilitation
significantly improved exercise tolerance, according to Salhi
et al12 (2010. However, Donna de Grass et al13 (2014) did
not find any such improvement in exercise tolerance in
pulmonary TB patients.

In our study on patients of fully treated pulmonary
tuberculosis having functional limitation, when the 6-MWT
distance was compared between the case and control
groups pre- and post-rehabilitation, significant
improvement was found conferred by pulmonary
rehabilitation in the case group (369.63 ± 29.59 m before
rehabilitation vs 479.25 ± 33.24 m after rehabilitation) over
control group (360.89 ± 28.76 m before rehabilitation vs
416.79 ± 32.34 m after rehabilitation) (p = 0.01). The
percentage change in the 6-MWT distance in the case group
(29.66%) was almost double of that observed in the control
group (15.49%). Similar results were found by Mara
Popescu-Hagen et al14 (2014) and Francesca Gibellino et al8

(2014), both of their studies being on role of pulmonary
rehabilitation in patients of COPD (6-MWT p < 0.004).
O’Neill et al10 (2001) and Oh EG11 (2003), observed similar
results in chronic lung diseases. Salhi et al12 (2010) found
significant improvement in exercising capacity provided
by PR in restrictive lung diseases. Osamu Nishiyama et al9

(2008) found significant improvements in 6-MWD provided
by PR in IPF patients. Al Moamary15 (2012) found significant
improvement in 6-MWT distance conferred by PR in patients
of ILD and Bronchiectasis.

Finally, when the quality of life was compared between
the case and control groups before and after rehabilitation
in our study on patients with fully treated pulmonary
tuberculosis who had functional limitations, pulmonary
rehabilitation was again found to have significantly improved
the case group’s quality of life over the control group (p
<0.05), according to the SGRQ. When compared to the
control group, where it was -0.72%, the case group’s mean
SGRQ score changed by a percentage of -7.8%, which is
over 10 times more than that. Osamu Nishiyama et al9

(2008) made a similar finding in their studies on the function
of pulmonary rehabilitation in IPF. In terms of quality of life,
they discovered a substantial improvement (SGRQ p = 0.05).
In restrictive lung disorders, Salhi et al12 (2010) discovered
comparable outcomes. However, Donna de Grass et al15

(2014) failed to discover any appreciable improvement in
the patients with pulmonary TB brought on by pulmonary
rehabilitation.

Conclusion
We evaluated 60 patients of fully treated pulmonary
tuberculosis having functional limitation and tried to find
out the advantage offered by pulmonary rehabilitation if
any over standard medical treatment in terms of exercising
capacity and quality of life.

Bearing in mind, the limitation of a small sample size,
following conclusions may be drawn from the present
study:

1. Pulmonary rehabilitation significantly improves the
exercising capacity of patients of fully treated
pulmonary tuberculosis having functional limitation
when given along with standard medical treatment,
significantly well and above that conferred by standard
medical treatment alone, as indicated by the significant
increase in the 6-MWT distance in the case group over
control group (p = 0.01).

2. Pulmonary rehabilitation significantly increases the
exercise tolerance and reduces the sensation of
dyspnoea in patients of fully treated pulmonary
tuberculosis having functional limitation when given
along with standard medical treatment as indicated by
the significant decline in modified Borg’s scale rating
pre-6-MWT (p = 0) and post-6-MWT (p = 0).

3. Pulmonary rehabilitation significantly improves the
quality of life of patients of fully treated pulmonary
tuberculosis having functional limitation when given
along with standard medical treatment, i.e., the patients
after rehabilitation have more symptom free days,
better control over day-to-day activities and lesser
impact of the disease sequelae on their life. This is
indicated by the significant reduction in the mean value
of SGRQ score in case group as compared to control
group (p = 0).
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Seizure Disorders in Pregnancy
Upasana Verma*, Sandhya Jain**

Introduction
Epilepsy is a challenging neurological problem encountered
during pregnancy. It is defined as occurrence of two or more
unprovoked seizures which is the clinical manifestation of
an abnormal, excessive, purposeless and synchronised
electrical discharge in the brain cells called neurons1. Though
the incidence of epilepsy in pregnancy is less than 1%, apart
from risk of injury, it has substantial effect on mother and
foetus from conception till post-partum period if not
supervised effectively. Moreover, the rate of maternal
mortality is 10 times higher than those without seizure
disorder in pregnancy2. The management of Women With
Epilepsy (WWE) requires the joint efforts of obstetrician,
neurologist, anaesthetist, and neonatologist. Since
antiepileptic drugs (AEDs) play a major role in treatment, the
vast spectrum of interaction of these drugs with pregnancy
and lactation and vice versa always keeps a clinician in
dilemma. This article highlights the overview of epilepsy in
women from the pre-conception period to the post-partum
period and the associated management dilemmas.

Diagnosis of epilepsy
The diagnosis of seizure disorder in pregnancy is to be
confirmed by a neurologist or the medical practitioner who
has expertise in epilepsy. WWE should undergo complete
neurological evaluation prior to conception. The type of
epilepsy should be recognised as focal, generalised,
combined or unknown onset and related to any epileptic
syndrome like Lennox-Gastaut syndrome or Dravet
syndrome as per revised classification of international
league against epilepsy (ILAE)3. The enquiry regarding
duration, frequency, and severity helps to determine
prognosis in pregnancy and to identify and prevent the
factors of seizure deterioration. Generalised tonic clonic
seizure is considered to cause maximum adverse effect on
mother and foetus. Choice of AEDs also depends on the
type of seizure disorder. Occurrence of seizure episode
first time during pregnancy after 20 weeks in association
with high blood pressure is mostly diagnosed to be
eclampsia in the absence of any previous history of epilepsy.
However, there can be other causes too (Table I). Proper
history, examination, blood biochemistry, antibody testing,

ECG and cerebrospinal fluid investigations are helpful in
ruling-out these conditions. Imaging modality like MRI is a
safe investigation for assessment during pregnancy with
minimal radiation exposure to the foetus.

Table I: Causes of epilepsy in pregnancy.
Pregnancy specific

Eclampsia
PRES*
Post-partum angiopathy (RCVS)#

Nonspecific to pregnancy

Metabolic conditions Intracranial space occupying lesion

Hypogycaemia, Intracerebral tumour (primary or metastatic)
Hyponatraemia, Meningioma
Hypocalcaemia, Cardiac conditions
Hypergycaemia hyperosmolar syndrome Arrythymia

Infections Asystole
Encephalitis, Drug withdrawl
Meningitis Cocaine
Cerebral malaria Alcohol
Cerebral abscess Psychogenic
Neurocysticercosis Pseudoseizure or
Herpes simplex Dissociative
humani mmunodeficiency virus Autoimmune

Cerebrovascular accidents/ Idiopathic
Haemorrhage Genetic
Infarction
Central venous sinus thrombosis

Head trauma

*Posterior reversible encephalopathy syndrome, # Reversible cerebral vasoconstrictive syndrome.

Effect of pregnancy on epilepsy

Pregnancy may influence the course of seizure disorders. In
majority (67%) of WWE, there is no deterioration of seizure
frequency in pregnancy4. The seizure-free duration and type
of seizure disorder are the most important factors in predicting
the occurrence of seizure. Females with seizure free span
for last 5 years without AEDs have almost no further risk of
epilepsy in pregnancy. Studies have shown that women who
remain seizure free for at least 9 months to 1 year prior to
conception, have a 74 - 92% chance of being seizure free
during pregnancy5. Pregnant women with idiopathic
generalised epilepsies are more likely to remain seizure free
(74%) than those with focal epilepsies (60%). Only 15 %



WWE have increased seizure frequency in pregnancy.
Increased hepatic and renal clearance of AEDs, increased
volume of distribution and changes in serum protein binding
decrease the levels of AEDs in blood leading to increased
seizure frequency. Stress and decreased sleep during
pregnancy also lower the seizure threshold. Concerns
regarding the teratogenic effects of AEDs on foetus, reduces
compliance among WWE and further enhances the risk of
seizure episode (Table II). Seizure frequency increases with
rise in oestrogen and decrease in progesterone levels6,
therefore the risk of seizure is more seen during the last
trimester. There is insufficient evidence to state the increasing
incidence of status epilepticus in pregnancy. However, 10%
maternal mortality is reported owing to sudden unexpected
death (SUDEP) in epilepsy with poorly controlled seizures
being the main contributory factor7.

Table II: Causes of increased frequency of seizures in
pregnancy (approximately 15%).

 Stress

 Sleep deprivation

 Decreased adherence to AEDs

 Hepato-renal clearance of AEDs

 Volume of distribution and changes in protein binding of AEDs due to
physiological haemodilution

 Change in oestrogen and progesterone levels

Effect of epilepsy and AEDs on pregnancy
As compared to women without epilepsy, WWE have 1.7
times increased risk of adverse pregnancy outcomes like
spontaneous abortions, antepartum haemorrhage, foetal
growth restriction, hypertensive disorders, preterm birth,
caesarean section and post-partum haemorrhage8. Direct

effect of generalised tonic-clonic seizures can lead to
hypoxia and lactic acidosis, which may harm the foetus via
placental transfer causing intrauterine foetal death9.

The risk of congenital malformation to foetus in WWE not
on AEDs is comparable to women without epilepsy (2 to
3%). The risk is two-fold increased (4 to 6%) in WWE on
AEDs and is dependent on the type, number and dose of
AEDs10. Valproic acid, though being the most effective AED,
has maximum teratogenic potential followed by phenytoin,
phenobarbitone, primidone, topiramate and
carbamazepine. Neural tube defect is the commonest
anomaly found in foetus of WWE exposed to sodium
valproate, in addition to craniofacial, cardiovascular, and
urogenital anomalies11. Orofacial clefts, cardiac
malformations, and genitourinary defects are the major
malformations described with phenytoin. Topiramate
exposure in pregnancy is associated with an increased risk
of foetal growth restriction and low birth weight12. Long-
term studies on neurological development show higher
rates of abnormal electroencephalogram (EEG) findings,
developmental delay, lower intelligence quotient (IQ)
scores and autistic spectrum in children exposed to AEDs
in utero, especially with sodium valproate13. Risk of
congenital malformation is dose dependant and is more
associated with polytherapy as compared to monotherapy.
Various effect of AEDs in pregnancy are shown in Table III.
Lamotrigine and levetiracetam monotherapy at lower doses
have found to have the least risk of congenital malformation
and cognitive abnormality14-16. They are broad spectrum
AEDs, effective in almost all types of seizures and are best
choices in preconceptional and antenatal period17. But, they
need dose escalation as their plasma concentration falls in
pregnancy18. There is no AED which fall in FDA category A
or B for pregnancy.

Table III: Various antiepileptic drugs and their effects and implications in pregnancy.

AED Risk of CM Specific CM Neurodevelopmental Require dose Comments FDA
delay, outcome in adjustment (‘!/“!) , category
children serum level of AED for

in pregnancy (‘!/“!) pregnancy

1st Generation

Carbamazepine 2.6 to 6.6% Microcephaly Cognitive delay, Attention deficit No Caution D
hyperactivity disorder, Autism

Phenobarbitone 5.5 to 13.7% Cardiac, cleft palate, hypospadiasis High cognitive, Yes ‘!,(50 to 70% “!) Avoid in pregnancy D
psychomotor delay

Phenytoin 2.3 to 8.8% NTD, cardiac, cleft palate, club foot Not specific Yes ‘!,(50 to 61%“!) Caution D

Valproate 6.7 to 10.3% NTD, Orofacial, limb, skeletal Low IQ, neurodevelopmental No Avoid in pregnancy D
malformation, hypospadiasis11 delay, cognitive delay, Autism13

Ethosuximide 15.4% Cleft palate * * Avoid C

Clobazam 9.4% - 22% * * * Avoid C

2nd Generation
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Lamotrigine 1.9 to 2.6% No No15 Autism# Yes‘!, 50 to 70% (56.1%)“! First-line drug (focal C
and generalised
seizure in pregnancy)

Levetiracetam 0.7 to 2.8% No No Yes ‘!,40 to 60%“!(40%)18 First-line drug in C
pregnancy (focal,
generalised and
myoclonic seizure
in pregnancy)

Oxcarbamazepine 2.39% Hypospadiasis* *autism, neonatal Yes‘!,32% “! ‘! risk of seizure, C
abstinence syndrome16 Caution

Eslicarbazepine * * * * Avoid C

Felbamate *No * * * Avoid C

Gabapentin *22% Cardiac (VSD), SGA Yes‘!,“!* Avoid C

locasamide * * * Yes‘!*,39%“!* Avoid C

Topiramate 4.4% Cleft lip, microcephaly(18.5%) No * Yes‘!,30-40% “! Caution D

Zonisamide * Anencephaly, ASD SGA* Yes‘!,30%“! Avoid 40% risk of C
breakthrough seizure

3rd Generation

Perampenal * Low APGAR Score, cystic fibrosis, * * Avoid C
congenital deafness*

Pregabalin 3.3%* VSD * Yes* Avoid D

*Insufficient data/limited studies, #Rare studies, CM: Congenital malformation, VSD: Ventricular septal defect, SGA: Small for gestational age.

prior to conception and until at least the end of the first
trimester is recommended. Folic acid also reduces the
cognitive impairement in children exposed to AEDs in
utero20.

Antenatal care and management
WWE presenting with unplanned pregnancy should be
discouraged to stop or change the antiepileptic drugs
abruptly of their own. This can result in epileptic attack,
resulting in foetal intracranial haemorrhage, transient foetal
bradycardia, miscarriage, or even death of the mother and
foetus. WWE should be managed jointly by an obstetrician
and neurophysician. Proper evaluation is to be done in case
seizure occurs first time in pregnancy to know the cause
(Table I). AEDs levels should be monitored closely and the
therapeutic range should be individualised. In case of
controlled seizure on AED polytherapy an attempt should
be made to reduce the number of drugs and dose to lowest
therapeutic level21. Valproic acid should be avoided if
possible. Levetiracetam, lamotrigine and carbamazepine
are good choice AEDs.

ILAE, 2019 report has concluded that a decrease of more
than 35% in AED levels is associated with worsening of
seizure control9. Therefore, close monitoring of antiepileptic
medication serum levels during pregnancy in each trimester
is important because of the increased clearance of these
during pregnancy and frequent requirement for dose
escalation especially with lamotrigine and levetiracetam

Management in Preconception phase
Preconceptional counselling plays a very important role in
managing WWE right from prior to conception to antenatal,
intrapartum and post-natal period. Complete verbal and
written information regarding the effect of pregnancy on
seizure profile and effect of epilepsy and AEDs on
pregnancy should be provided to the women and her
relative. Pharmacotherapeutic issues regarding adherence
to AEDs should be addressed17. Pregnancy per se should
not be considered a contraindication to WWE. Selection of
appropriate AED weighing the risk benefit ratio should be
taken to obtain effective control of seizure episodes prior
to pregnancy in consultation with a neurologist. Teratogenic
drugs (e.g., sodium valproate) should be replaced with other
drugs (levetiracetam and lamotrigine). AED polytherapy
should be switched to monotherapy if possible. The lowest
effective dose of the most appropriate AED should be used.
The therapeutic range of AEDs should be established in the
preconception stage to eliminate inter-individual variations.
WWE should be warned against abrupt discontinuation of
AEDs.

Folic acid deficiency in preconception period, is associated
with development of various congenital malformation like
neural tube defects, oesophageal atresia, conotruncal heart
defect, cleft palate, urinary malformations and
omphalocoeles. Therefore, levels of folic acid should be
measured preconceptionally to detect folate deficiency19.
Folic acid supplementation (5 mg/day) at least 3 months
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(Table III). Frequency of drug level monitoring may vary
with type and level of control of seizure. More frequent
AED monitoring is required in females with active epilepsy
(a seizure within the past 12 months), bilateral tonic-clonic
seizures and having modifiable risk factors for SUDEP (non-
adherence to medication, alcohol and drug misuse, having
focal to bilateral tonic-clonic seizures or generalised tonic-
clonic seizures, having uncontrolled seizures, living alone
and sleeping alone without supervision)17.

In case it there is no facility for monitoring drug levels, dose
of AED can be increased if female is on lamotrigine,
levetiracetam or oxcarbazepine; type of seizure is changed
from focal to generalised; seizure control has been sensitive
to change in AED levels before pregnancy9.

AEDs also alter the pharmacokinetics of folic acid
metabolism. Folic acid is a vitamin B involved in the synthesis
of purines, which are required for DNA formation, and low
levels are associated with reduced growth, risk of congenital
malformation, and anaemia. Women taking enzyme-
inducing AEDs (e.g., strong inducers: carbamazepine,
phenytoin; weak inducers: topiramate, oxcarbazepine,
eslicarbazepine acetate) have a greater risk of folic acid
deficiency during pregnancy compared with the general
population. Valproate, although not enzyme inducing,
interferes with folate absorption and folate-related co-
enzymes. Therefore, folic acid supplementation is essential
in antenatal period too. High-dose supplementation is
recommended for enzyme-inducing and older AEDs. The
American College of Obstetricians and Gynaecologists
(ACOG ) and the United Kingdom guidelines20 recommend
a daily folic acid supplementation of 4 mg and 5 mg
respectively. No clear guidelines for dosing folic acid with
newer AEDs such as lamotrigine or levetiracetam are
available. Certain studies recommend high-dose folic acid
supplementation in high-risk cases like previous
pregnancies with NTDs, unplanned pregnancy not
supplemented with folic acid, and women with low intake
or impaired adherence to daily folic acid supplementation.
In addition, women with known genetic variations in the
folate metabolic cycle, those exposed to medications with
antifolate effects, smokers, diabetics, and the obese may
benefit from higher doses of folic acid daily during the first
trimester22. However, according to other authors, there is
no reason to use higher dosages since there is no evidence
that higher dosages are more useful and at least 0.4 mg/
day is considered enough9. Therefore, the dose to be used
is between 0.4 and 5 mg and should be evaluated in each
specific clinical case23.

Though, there is less, but significant obstetric risk like
spontaneous abortion, pre-eclampsia, antepartum
haemorrhage, preterm labour and foetal growth restriction,
antenatal care should be imparted as high-risk pregnancy.

Risk factors such as sleep deprivation, dehydration, fever
and stress; seizure type and frequency; adherence to AEDs
should be assessed in each antenatal visit. Early anomaly
scan should be done at 11 to 14 weeks to detect neural
tube defect. Option of aneuploidy screening should be
given. Detailed anomaly ultrasound scan is recommended
at 18 to 22 weeks to detect other congenital malformations
and cardiac defects. Foetal echo may be also be advised in
case of suspicion of cardiac anomaly. Serial growth scans
are required for detection of small-for-gestational-age
babies and to plan further management in WWE exposed
to AEDs. Number of antenatal visits should be individualised
taking the serum level of AEDs, clinical seizure control and
associated obstetric complications into consideration.

If admission is required antenatally, WWE at reasonable risk
of seizures should be kept in an environment that allows
for continuous observation by a caretaker, partner, or
nursing staff. There is no role for routine antepartum foetal
surveillance with cardiotocography in WWE taking AEDs20.

Intranatal care
Though there is increased risk of seizure frequency in labour,
women should be assured as only 2% of WWE have been
reported to have epilepsy during delivery24. Risk of seizure
in labour varies with the AEDs (lamotrigine and
carbamazepine – 2.6%, phenobarbitone – 1.9%, valproate
– 1.4%). If seizure deterioration is anticipated in the
peripartum period, delivery should take place where there
are facilities for maternal and neonatal resuscitation and
treatment of maternal seizures.

Adequate analgesia and appropriate care in labour should
be provided to prevent occurrence of seizure. Pethidine,
in higher doses, should be avoided or used with caution, as
it is metabolised to norpethidine, which is epileptogenic.
Epidural analgesia can be the option. Less number of visitors
should be allowed in the vicinity. Patient should be kept in
a calm environment so that she can take sleep in-between.
Bed railing should be padded to avoid injury. One caregiver
should always be present in the labour room along with
the patient. Oral AED intake should be continued, but should
be replaced with parenteral alternative in case of non-
tolerance. Long-acting benzodiazepines, such as clobazam
can be considered if there is a very high risk of seizures in
the peripartum period. Seizures in labour should be
terminated as soon as possible with benzodiazepines like
lorazepam (drug of choice), diazepam, or midazolam to
avoid maternal and foetal hypoxia and foetal acidosis. If
seizures are not controlled, the loading dose of phenytoin
(or fosphenytoin), 10 - 15 mg/kg should be administered
by intravenous infusion, with the usual dosage for an adult
of about 1,000 mg25. This should be followed by
maintenance dose.
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Seizure disorder in pregnancy is not the indication for
induction of labour (IOL). But, the evidence suggests an
increased incidence of IOL in WWE. AEDs do not have any
interaction with drugs that are used for IOL.
Hyperventilation and maternal exhaustion should be
avoided because these conditions can exacerbate a seizure
in the labouring women. Epilepsy is not an indication for a
caesarean section but should be considered for obstetric
reasons. Epidural anaesthesia is preferred as it allays pain
and prevents seizure. In case of repeated seizures (status
epilepticus), patient should be considered for mechanical
ventilation and early termination by caesarean section.
Uterotonic administration and CTG monitoring should be
considered in case of uterine tonicity. Though few studies
have reported risk of maternal and neonatal haemorrhage
in WWE taking enzyme inducing AEDs. However, there is
less evidence for the role of vitamin K prophylaxis, especially
women on enzyme-inducing AEDs26.

Post-partum care and breastfeeding
The frequency of seizure episodes decreases in post-
partum period, but AEDs intake should not be stopped. The
dose of AEDs should be reviewed by measuring the serum
levels within 10 days of delivery to avoid toxicity.
Lamotrigine, levetiracetam and oxcarbamazepine levels
sharply rise in blood, therefore, doses need to be tapered.
Dose reduction is also needed with eslicarbazepine,
gabapentine, lacosamide, oxcarbazepine, pregabalin,
rufinamide, topiramate, valproic acid and vigabatrin as the
physiological renal and hepatic enzymatic changes (e.g.,
glucoronidation) associated with pregnancy resolves in 2
to 3 weeks. Whereas cytochrome P450 coenzymes may
take 1 to 2 months to return to baseline clearance rate. As
such, dose titration is less likely required in WWE taking
enzyme-inducing drugs like carbamazepine, clobazam,
ethosuximide, felbamate, phenytoin, phenobarbitone,
primidone, tiagabine and zonisamide9.

Secondly, trigger of epilepsy like sleep deprivation should
be avoided. Caregiver should be advised to adopt shift
approach so as to allow mother with epilepsy to have
adequate sleep. Responsibility of baby should be shared
with family. Emotional and mental support should be
provided to avoid stress and postpartum depression. Various
safety measures should be taken to avoid injury to mother
and baby in case of unexpected epilepsy. Mother and baby
should not be allowed to bathe alone in the early post-
partum period as there is risk of drowning and injury in
bathroom in case of sudden epilepsy. Baby carrier should
be used while walking around with the baby. In patients
with uncontrolled epilepsy, a safety strap is recommended
while holding the baby.

WHO recommends breast feeding in WWE in post-partum
period, as it provides many benefits for the infant including
nutrition, immunoprotection, and cognitive development.
ILAE 2019, advocated that the adaptation to bottle feeding
may be allowed as per seizure sensitivity based on history
and type of epilepsy; this permits uninterrupted sleep for
at least 4 hours. Pumping breast milk during the day to
maintain milk supply and a partner feeding the child during
the night can assure both less sleep deprivation for the
mother and the benefit of breast milk over formula nutrition
for the child23. Though, potential transfer of AEDs through
breast milk and their side-effect has been a matter of
concern, but in breastfed infants the level of AEDs is much
lower than the umbilical cord blood AEDs27,28.

The safety and low levels of AEDs in breastfed infants
depends on plasma protein binding, oral bioavailability, milk-
to-plasma ratio (M/P ratio) and plasma half-life. These drugs
are categorised in 5 lactation groups (ranging from L1- safest
to L5- contraindicated) depending upon the safety profile
(Table IV). Ethosuximide, zonisamide, benzodiazepines
(though single dose does not alter the levels in infants) and
felbamate are probably high-risk and contraindicated in
breastfeeding27.

Table IV: Safety profile of AEDs in lactation.

Catogory AED Dose adjustment(“!‘!)

L2-Safe* Carbamazepine Not required
Phenytoin
Valproic acid

L3-Moderately safe# Levetiracetam “!
Pregabalin
Lamotrigine
Tiagabine
Vigabatrine
Topiramate
Oxcarbazepine

L4-possibly hazardous” Zonisamide
Primidone -
Phenobarbital “!
Clobazam -
Clonazepam -
Ethosuximide -

Insufficient data Eslicarbazepine-acetate “!
Perampanel -
Lacosamide, “!
Brivaracetam -

*High degree of protein binding in plasma, low degree of penetration into breast milk, M/P ratio
0.01 to 0.7, #Low degree of protein-binding in plasma (from 15% of topiramate to 55% of
lamotrigine and oxcarbazepine), low molecular weight, M/P ratio from 0.1 to 2.0" low degree of
protein-binding, M/P ratio from 0.3 to 2.8, high excretion into breast milk.-Insufficient studies or
data.

The effect of AEDs in the baby can be reduced by appropriate
timing of medication. Breastfeeding mothers on once-a-
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day AED should be advised to take it at the beginning of
baby’s longest sleep, usually right after the bedtime feeding.
In case when medication is to be taken more than once a
day, mother should be advised to breast-feed the baby
immediately before taking a dose. That’s when the level is
likely to be lowest.

Breastfed infants should be watched for diarrhoea,
sleepiness, excessive crying, vomiting, decreased appetite,
and appearance of rashes. Infant should be reviewed by
the neonatologist and neurologist for untoward effect of
AEDs. The risk of the child developing epilepsy in life
depends mainly on the type of epilepsy in the mother,
especially hereditary epilepsy syndrome. The risk increases
with decreasing gestation age and birth weight29.

Contraception

Contraception should be offered to WWE to avoid
unplanned pregnancy20. Choice of contraception depends
on various pharmacokinetic interactions between hormonal
contraception (HC) and AEDs. Most combined oral
contraceptives (COCs) are metabolised by cytochrome
P450 enzymes. Enzyme inducing antiepileptic drugs like
carbamazepine, phenytoin and phenobarbitone, induce
these enzymes resulting in the decreased efficacy of COCs.
Patients receiving these AEDs should take at least 50 mcg
of ethinyl estradiol (high-dose COCs) or two tablets of 30
mccg ethinyl estradiol. Alternatively, one can switch to
another method like IUCD (intrauterine devices). If the
patient prefers only oral contraception, use of smartphone
app (pill-reminder), digital tablet dispenser, or other
measures are suggested to minimize number of missed
pills. These women should also be provided with the option
of drugs that have no interactions with HCs. Valproic acid,
vigabatrin, gabapentin, tiagabine, levetiracetam,
zonisamide, ethosuximide, and benzodiazepines –
including clobazam and clonazepam – pose no risk of
contraceptive failure. Progesterone-only pill, progestin/
progesterone implants, combined contraceptive patches,
and vaginal ring are not recommended because of reduced
efficacy. If depot medroxyprogesterone injection is given,
it should be given at more frequent intervals (10 week
interval rather than 12 week interval)30.

In contrast, the oestrogenic component of COCs can lower
lamotrigine levels by 40% to 60%, by increasing uridine-
diphosphate glucuronosyl transferase (UGT) mediated
glucuronidation, thus enhancing the risk of breakthrough
seizures. Therefore, lamotrigine levels should be carefully
monitored before and after starting a COC, and doses
adjusted accordingly, potentially by up to 50%. Options
like IUCD, DMPA, implants should to suggested. Any
hormonal contraception can be offered to patients

receiving levetiracetam31.

Concerns like alteration of milk production, cardiovascular
and thromboembolic risk in post-partum women, COCs
are contraindicated. Copper IUCD should be the choice for
these patients.

WHO Medical Eligibility criteria (MEC), 2016 for use of
different contraceptive methods in women with epilepsy
and AEDs usage is shown in Table V32.

Table V: Medical eligibility criteria (MEC) for
contraception in epilepsy.
Medical COCpill/ POP Inj DMPA Implant Levonor- Copper
eligibility patch/ring gesterol-IUCD IUCD

Epilepsy – no 1 1 1 1 1 1
AED/on
non EIAED

EIAED * 3 3 1 2 1 1

Lamotrigine 3 1 1 1 1 1

Breast feeding 4 3 1"
<6 weeks

Breast feeding 3 1 1 1 1 1©
(6 weeks to 6 months)

EIAED = Enzyme inducing antiepileptic drug, *Phenytoin, carbamazepine, barbiturates,
primidone, topiramate, oxcarbazepine; Felbamate and topiramate,are less potent enzyme
inducers but, selectively, induce metabolism of progesterone and oestrogen component of
OCPs, respectively. COC: Combined oral contraception, POP: Progesterone only pills, DMPA:
Depot medroxyprogesterone acetate, IUCD: Intrauterine contraceptive devices, MEC: 1. no
restriction, 2. advantages of using the method outweigh the theoretical or proven risk,
3. theoretical or proven risks outweigh the advantages of using the method, 4.
unacceptable health risk/contraindication” ruling-out contraindications for IUCD
postpartum period, like post-partum haemorrhage, severe anaemia, prolonged leaking
(>18 hrs) and preferably within 24 hrs of delivery, ©Post-menstrually,once the menses
resumes or when its sure patient is not pregnant.

Conclusion
Epilepsy is a common chronic neurological problem in
pregnancy, associated with foeto-maternal morbidity and
mortality. The management requires multidisciplinary team
of obstetrician, neurologist and neonatologist. WWE should
undergo proper preconception counselling and folic acid
supplementation. Pregnancy should be planned after
complete evaluation and adequate control of seizure
episodes with safe AEDs. Lamotrigine, levetiracetam and
oxcarbamazepine are safe and preferred in pregnancy.
Patient should be monitored for obstetric complications
and detailed anomaly scan is a must at 18 to 22 weeks. AED
levels should be monitored closely. Advocating good safety
precautions, along with appropriate choice and adherence
to antiepileptic drugs avoids seizure episodes and risk of
injury to mother and baby even during delivery. Caesarean
section should be reserved for obstetric indication or in
cases of status epilepticus. Breast feeding should be



advocated as much as possible. Counselling and
administration of appropriate contraception, unaffected by
antiepileptic drugs, like intrauterine contraceptive devices
should be promoted in post-partum period.
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Eltrombopag-induced Cortical Vein Thrombosis: A Case Report
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Abstract
Eltrombopag, a thrombopoietin receptor agonist is widely used in the treatment of immune thrombocytopenic purpura (ITP), aplastic
anaemia and post-transplant cytopenia. Eltrombopag is used as second-line treatment in ITP. We describe a rare and life-threatening
complication of this drug namely cortical venous thrombosis in a patient with ITP. Pathogenetic mechanisms behind the thrombosis
may vary from case to case. Thrombosis may be linked to the platelet count or additional thrombophilic states. Regular monitoring
of patients on therapy with Eltrombopag is required to avoid these complications.

Introduction
Eltrombopag is an agonist of thrombopoietin receptors
(TPO-RA) used in immune thrombocytopenic purpura (ITP)
and aplastic anaemia. There have been few case reports
which showed episodes of treatment concomitant
thromboembolism with the reports of thrombosis in the
venous and arterial circulation1-4. Here we describe the
development of cerebral venous thrombosis involving the
sigmoid and transverse sinus in a patient with immune
thrombocytopenic purpura, who was being treated with
Eltrombopag. We also discuss the possible pathophysiology
behind the thrombotic events and steps to prevent the
adverse event.

Case

A 34-year-old female patient had a three-year history of
Immune thrombocytopenic purpura (ITP) being treated with
oral prednisolone. Clinical remission was achieved for two
years. Six months earlier she developed fever, purpura,
epistaxis, and lab investigations revealed a platelet count of
6 x 163/L. In view of the poor response to glucocorticoids,
along with steroids, oral Eltrombopag 25 mg was started
after the management of acute bleeding episodes with
intravenous immunoglobulin. After two weeks of treatment,
the patient experienced ongoing symptoms consistent with
thrombocytopenia. Therefore, the dosage of Eltrombopag
was escalated to 50 mg per day. Subsequently, the patient’s
platelet count showed improvement over the following
week. She was discharged with a schedule for follow-up
after 15 days for platelet measurement. But she failed to
attend the scheduled follow-up. She received this medication
for six weeks before presenting to us for emergency care for
acute onset severe headache – which was throbbing in

nature – and blurred vision. 

Physical examination upon admission to the emergency
care revealed normal vitals. The nervous system examination
was unremarkable. Direct ophthalmoscopy revealed
bilateral papilloedema. Laboratory investigations revealed
elevated platelet counts, i.e., 658.0 x 103/L, normal
haemoglobin (13 g/dL), and normal coagulation studies.
Peripheral smear showed features suggestive of reactive
thrombocytosis and enlarged platelets. Magnetic
Resonance venography (MRV) showed features suggestive
of right sigmoid sinus thrombosis as shown in Fig. 1. Anti-
nuclear antibodies and antiphospholipid antibodies were
within normal limits.

Treatment
She was treated with low molecular-weight heparin and
enoxaparin. The headache was managed symptomatically
with Mannitol and oral analgesics. Eltrombopag was
withheld in view of thrombosis. Subsequently, she was
started on warfarin with a target INR of 2 - 3 which was
achieved. The oral prednisolone dose was increased to 10
mg per day.

Outcome
At the time of discharge, the patient was stable with platelet
count of 195 x 103/L and the headache resolved. The most
recent follow-up platelet count was 272 x 103/L. MRV done
during this time showed complete resolution of the
thrombosis as shown in Fig. 2.

Discussion
Immune thrombocytopenic purpura is distinguished by
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immune-mediated destruction of platelets and diminished
production of platelets which leads to bleeding.
Corticosteroids are the first-line drugs in the management
of ITP. In the cases which are steroid-dependent or resistant,
thrombopoietin receptor agonists like Eltrombopag are

used. It acts by its agonist action at thrombopoietin
receptors leading to an increase in platelet counts
compensating for increased destruction of platelets in ITP5.
Eltrombopag has also been used for aplastic anaemia and
post-transplant cytopenia.

Few adverse effects are reported with the use of
Eltrombopag. The commonest of them is nasopharyngitis.
Less common ones are thromboembolic episodes,
transaminitis, and myelofibrosis. Sporadic cases of deep
vein thrombosis2, portal vein thrombosis4, as well as
myocardial infarction6 due to thrombosis in those who
have been taking Eltrombopag are reported. The incidence
of thrombotic episodes was 6% in the EXTEND trial7 which
was aimed at long-term safety and efficacy of
Eltrombopag in ITP whereas the RAISE trial by Cheng et al8

had 2% thrombotic episodes. The relation between
exposure to the drug and the development of
thromboembolic has not yet been well described in the
literature. In the EXTEND study, the rates of VTE did not
increase beyond the first year of treatment. Similarly, in
the majority of cases reported thromboembolic episodes
occurred within the first 2 years.

The pathophysiological mechanisms behind thrombotic
episodes with Eltrombopag use in ITP are manifold. First, is
the relation of thrombotic events with increased platelet
counts with therapy. Cheng et al in the RAISE trial reported
that 2% of the patients receiving eltrombopag had episodes
of thrombosis with a platelet count between 50 - 400 x
103/mm3. However, thrombocytosis was seen in 44.7% of
cases with arterial thrombosis and 50% of venous thrombosis
cases. Second is the presence of a concomitant
thrombophilic state like protein C/S deficiency, or
antiphospholipid antibody syndrome. Lastly, whether ITP
predisposes to thrombosis inherently is a question to ponder
as reported by several studies8,9.

The onset of thrombus formation in the cerebral venous
circulation may have been triggered by the eltrombopag
administration induced thrombocytosis in our case. Other
causes of thrombosis were ruled-out through appropriate
tests. We immediately stopped the administration of
Eltrombopag. Enoxaparin was used to achieve
anticoagulation. Warfarin was initiated after the acute phase
to prevent a recurrence.

Eltrombopag therapy requires regular monitoring. The
initiation dose is 50 mg per day for the Western population.
Whereas for the East Asian population recommended
initiation dose is 25 mg/day. Recommended intervals for
platelet monitoring:-

 One week after the initiation of treatment with TPO
agonists.

 One week after the dose titration.

 One month after achieving a stable dose.

Table I below is a guide for dose adjustment of Eltrombopag
as per platelet counts.

Fig. 1: MRV showing absence of flow in the right sigmoid sinus, (red
arrow) compared to left sigmoid sinus (white arrow).

Fig. 2: MRV showing flow established in the right sigmoid sinus,
suggesting recanalisation (as pointed by arrow).
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Table I:

Platelet Count Range Action

>250 x 10³/mm³ Hold back the dose. Restart at 50% lower dose
once platelet count is < 150 x 103

150 - 250 x 10³/mm³ Reduce the dose by 50% and monitor platelets 2
weeks after

50 - 150 x 10³/mm³ Continue with the same dose

< 50 x 10³/mm³ (after 2 weeks) Increase the dose by 25 mg/day to a maximum of
75 mg/day

To summarize, albeit there have not been designated
clinical trials, retrospective data have shown two to three
times higher rates of thrombosis in adults treated with
TPO-RA than in the population of ITP not administered
TPO-RA, and even higher if compared to the general
population.

Conclusion
Before initiating treatment with TPO-RA it is prudent to
consider the individual’s risk profile for thromboembolism.
Also, thrombosis can occur following an increase in the dose
of Eltrombopag.

Frequent observation of platelet count after start of
Eltrombopag is an important aid in thwarting the episodes
of thrombosis as they are associated with dramatic
oscillation in the number of platelets, despite the platelet
number remaining depressed.

Also it is important to individualise the dosing during the
treatment using Eltrombopag. Attempts must be made to

rectify the alterable risk factors.

If thrombosis is dose-dependent can we start the therapy
at a lower dose? Further studies are required to check the
beneficence/feasibility of this approach.
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The Bug Story: Melioidosis with Candidaemia
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Abstract
Candida infections, particularly Non-Albicans Candida (NAC) infections, are increasing in nosocomial settings. Catheter-related
bloodstream infections (CRBSI) are fast becoming a significant risk to hospitalised patients. Of these, Candida parapsilosis is
frequently isolated from blood cultures. In the context of increasing antimicrobial resistance, these infections have gained additional
importance.

A 22-year-old woman with young-onset, uncontrolled diabetes presented with cough, fever, and dyspnoea for 1.5 months. Initial
blood tests revealed anaemia, leukocytosis and significantly elevated HbA1C and CRP levels. Chest X-ray findings confirmed left
lobar pneumonia, leading to the initiation of third-generation cephalosporins. She developed rapidly progressive hypoxia requiring
intubation. Given her uncontrolled diabetes and pneumonia, a provisional diagnosis of Melioidosis, Staphylococcus and
Tuberculosis was considered, and she was initiated on Meropenem. Following confirmation of Melioidosis, additional Trimethoprim/
Sulfamethoxazole was prescribed. Despite improvements in X-ray and ventilation, the patient continued to experience persistent
fever spikes. Repeat blood cultures from both central and peripheral lines grew Candida species. Fluconazole was started while
awaiting culture sensitivity reports. However, the patient did not respond to line removal and Fluconazole treatment. Her condition
worsened, leading to severe hypotension and cardiac arrest within hours. Despite resuscitation efforts, she could not be revived and
died. The blood culture sensitivity report revealed Candida parapsilosis with fluconazole resistance.

This case highlights the importance of monitoring critically ill patients for Candidaemia (CRBSI), especially in those with central and
peripheral lines. Prompt identification, removal of infected lines, along with appropriate antifungal therapy, may prevent further
morbidity and mortality in these patients.

Key words: Catheter-related bloodstream infections, Melioidosis, Candidaemia, Non-Albicans Candida, Candida parapsilosis.

Introduction

Melioidosis is an infectious disease caused by the bacteria
Burkholderia pseudomallei, which is present in
contaminated soil and water, and can be transmitted
through direct contact. It is most commonly found in
regions of South-eastern Asia and Northern parts of Australia.
As the symptoms are similar to that of other tropical diseases,
it is very often misdiagnosed or undiagnosed. According to
a recently published article, the global annual infection rate
could reach 1,65,000 individuals1. Along with this prediction,
the study also suggests the disease is more prevalent in
South Asia, predicting 44% of the total cases to be from
there. A serosurveillance study conducted by Vandana et
al, estimates a seroprevalence of 29%2. However, due to
the limited awareness of this disease and the constraints of
specific microbiology facilities and experienced
microbiologists, the specific burden of this disease in India
is unknown3. Melioidosis is associated with a global mortality
of approximately 89,000 deaths per year. This mortality rate
is comparable to other significant diseases such as
Leptospirosis (50,000 deaths per year) and Dengue
infection (9,100 - 12,500 deaths per year)1.

On the contrary, another infection shows a recent in
emergence, which could be attributed to improved
identification methods microbiologically. Infections caused
by Candida species, particularly Candida albicans, are
responsible for a majority of nosocomial infections.
Nevertheless, there has been a rise in infections caused by
non-albicans Candida (NAC), including Candida
parapsilosis, which is frequently isolated from blood
cultures. The significant rise in Candida infections can be
primarily attributed to various factors, such as the AIDS
epidemic, a growing elderly population, increased numbers
of immunocompromised patients, and the expanded
utilisation of indwelling medical devices in hospitals4.
Among the list of NAC infections, the most commonly seen
species are Candida glabrata, Candida parapsilosis, and
Candida tropicalis. Of which, Candida tropicalis is the most
prevalent in India5. According to a recent article, the
prevalence of Candida parapsilosis in India is thought to be
approximately 8.36%6. Candidaemia can cause up to 46%
mortality in immunocompromised patients as well7.
Hospitalised patients also have increased morbidity and
mortality due to Catheter-related bloodstream infections
(CRBSI). Prompt identification and removal of infected lines,



along with appropriate antifungal therapy, may prevent
further morbidity and mortality in critically ill patients.

Case report
A 22-year-old woman with young-onset, uncontrolled
diabetes presented to our department with chief
complaints of fever, dyspnoea on exertion, cough with
expectoration, and left-sided chest pain for six weeks.

The patient was apparently asymptomatic six weeks ago
when she developed a cough with a moderate amount of
white, mucoid sputum. The cough was associated with left-
sided chest pain during coughing bouts. There was no
history of postural or diurnal variation in the cough. She
also complained of fever during the same time. The fever
was intermittent and high-grade and was also associated
with chills. It was relieved on taking antipyretics. She also
complained of shortness of breath since 6 weeks. This was
insidious in onset and progressive in nature (progressing
from MMRC Grade II to Grade III over this time).

Our patient did not have complaints of orthopnoea or
paroxysmal nocturnal dyspnoea. There were no complaints
of night sweats or recent weight loss in the patient.

While the patient was a home-maker hailing from coastal
Karnataka, she was a known case of young onset Diabetes
Mellitus since 2 years. Though she was taking oral
hypoglycaemic agents, she was not compliant with the
medications.

On clinical examination, the patient was found to be
tachypnoeic and was noted to have hypoxia.  She was
started on oxygen supplementation. On general

examination, she did not have pallor, icterus, cyanosis,
clubbing, oedema, or lymphadenopathy. Respiratory
examination showed bilaterally normal vesicular breath
sounds heard with crepitations in the bilateral axillary areas.
The cardiovascular, abdominal, and central nervous system
examination were within normal limits. She showed no
cerebellar or meningeal signs.

The chest X-ray of the patient was suggestive of left upper
lobe pneumonia (Fig. 1).  Haematological tests revealed
anaemia, increased total leucocyte count as well as
increased glycated haemoglobin levels (Table I).

Table I: Haematological tests of the patient.

Haemoglobin 8.9 g/dL

Total leucocyte count 15.700/mm3

Platelet count 3.27 x 103/mm3

Liver function tests Normal

Renal function tests Urea - 18 mg/dL, Creatinine - 0.71 mg/dL,
Sodium - 130 meq/L, Potassium - 4.4 meq/L

Glycated haemoglobin (HbA1C) 13.1%

CRP 250.69 mg/L

Procalcitonin 1.375 ng/mL

At this time, both sputum and blood cultures were ordered.
She developed rapidly progressive hypoxia requiring
intubation, within 24 hours of admission. Given her
uncontrolled diabetes and pneumonia, a provisional
diagnosis of Melioidosis/Staphylococcus/Tuberculosis was
considered, and she was initiated on Meropenem. Blood
culture reports showed growth of Burkholderia
pseudomallei suggestive of Melioidosis. In view of this, the
patient was given Co-trimoxazole along with Meropenem.

Despite being treated with Meropenem and Co-
trimoxazole, she had persistent fever spikes and required
continuous ventilatory support. Although chest X-rays and
ventilation showed improvement (Fig. 2a and b).

Since the patient continued to have persistent fever spikes,
blood cultures were repeated from both central and
peripheral lines. Both of the cultures grew Candida species
on Day 10, hence Fluconazole was started while awaiting
culture sensitivity reports. On day 11, since the patient
continued to need mechanical ventilation, tracheostomy
was done. Patient continued to have fever spikes and blood
cultures were sent again on Day 14 where they grew Gram-
negative bacilli. In view of the worsening condition, Gram-
negative bacterial sepsis was suspected and hence
Tigecycline was added for the patient. After the addition of
Tigecycline, the patient had further worsening of sepsis-
Acute Kidney Injury with oliguria, hepatitis, and
disseminated intravascular coagulation.

Fig. 1: Chest X-ray on day 1 showing left upper lobe consolidation suggestive of left
upper lobe pneumonia.
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Despite removal of the lines along with Fluconazole
treatment, the patient showed no improvement. Tragically,
the patient’s condition deteriorated rapidly within 12
hours, leading to a cardiac arrest that proved fatal, despite
resuscitation efforts. The post-mortem blood culture
sensitivity results indicated that the Candida parapsilosis
isolated from her blood was sensitive to Amphotericin B
and Caspofungin, while showing resistance to
Fluconazole. Nonetheless, due to the timing of the report,
it was not possible to implement the treatment change in
time to impact the patient’s clinical outcome.

Discussion
In this case report, we present the case of a young diabetic
patient with disseminated melioidosis who developed

candidaemia and subsequently succumbed due to the
overwhelming infection. This case highlights the
importance of CRBSI, which refers to catheter-related
bloodstream infections in critically ill patients, particularly
those with diabetes and other co-morbidities. CRBSI is a
type of infection that develops when bacteria or fungi enter
the bloodstream through an intravenous catheter.

In present-day medical care, the usage of intravascular
catheters is crucial for delivering fluids, blood products,
medications, nutritional solutions, as well as monitoring
haemodynamic status. However, compared to other
medical devices, central venous catheters (CVCs) carry an
increased susceptibility to infections associated with
medical devices, which can result in notable adverse effects
on morbidity and mortality rates. Hospitalised patients are
particularly susceptible to bacteraemia and septicaemia,
with CVCs being a primary source of these infections.
Research has indicated that the majority of catheter-related
bloodstream infections (CRBSIs) are linked to CVCs, with
CVCs carrying a relative risk for CRBSI that is up to 64 times
higher compared to peripheral venous catheters8.

The incidence rates of CRBSI varies between countries and
even from hospital to hospital. In a study conducted by
Singh et al, the infection rate for intravenous catheter-
related bloodstream infections (IV-CRBSI) was determined
to be 0.48 per 1,000 device days9. Furthermore, a study
done at the Johns Hopkins University attributed the mortality
rate for CRBSI to be between 12 - 25%10. According to a
study conducted in our tertiary care centre, by
Parameswaran et al, the incidence of CRBSI was 8.75 per
1,000 days of catheter use11.  In a similar study conducted
in a teaching hospital in Mumbai, providing specialised care
at a tertiary level, the mortality rate in CRBSI was found to
be 33.3% cases in patients having central venous catheters
compared to the 20% mortality among cases of BSI in
catheterised patients not associated with central venous
catheters12.

Candidaemia is a common cause of CRBSI in hospital
patients with the most common species being Candida
albicans. However, Non-Albicans Candida (NAC) have seen
a significant increase in incidence rates over the years.
Candida tropicalis is the most commonly seen species of
NAC along with Candida glabrata and Candida
parapsilosis5. In India, the overall incidence of candidaemia
was observed to be 6.51 cases/1,000 ICU admissions13.
When diagnosing Candidaemia, it is important to note that
C. parapsilosis has mixed-morphology culture plates.
However, diagnostically, the organism’s ability to form
pseudohyphae and adhesions is also very important.
Candida parapsilosis forms adhesions and biofilms on the
surface of intravascular devices, such as catheters, and this
allows them to cause bloodstream infections via indwelling

Fig. 2a: Chest X-ray on day 4. b:  Chest X-ray on day 13. The progression
of these X-rays shows significant improvement of the patient’s initial
respiratory condition.
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catheters and TPN.

The sensitivity of Candida parapsilosis to commonly used
antifungal agents such as Fluconazole and echinocandins
(Example: Caspofungin) is high, making these agents the
first-line treatment for candidaemia caused by Candida
parapsilosis14. Fluconazole is commonly used as a first-line
drug in the treatment of candidaemia for treating patients
without any prior exposure to azoles and in situations where
there is no indication of colonisation with a strain that
exhibits decreased susceptibility to azoles15. Both of these
situations were reasons for starting our patient on
Fluconazole therapy while still awaiting the blood culture
reports. However, when reports became available, the
patient was noted to be resistant to Fluconazole. In this
case, Caspofungin was planned to treat candidaemia in the
patient.

Young onset diabetes and disseminated melioidosis are in
itself, responsible for significant mortality1 in patients. In
this case, the patient developed candidaemia, which further
complicated her condition and led to overwhelming
infection. Candidaemia is a serious and potentially life-
threatening complication, particularly in critically ill patients.
The addition of candidaemia to the patient’s existing
condition likely contributed to her poor outcome and
eventual death.

It is concerning to note that CRBSI cases are increasing
annually8. Additionally, the use of central venous catheters,
prolonged ICU stay, and underlying diseases such as
diabetes mellitus have been associated with CRBSI. Prompt
identification and removal of infected lines, along with
appropriate antifungal therapy, may prevent further
morbidity and mortality in critically ill patients.

Conclusion
CRBSI poses a substantial risk of morbidity and mortality in
critically ill patients, with Candida species being a common
cause. NAC is becoming a more widespread source of
infections, especially in patients with central and peripheral
lines.

Being aware of the potential risk factors and associations of
CRBSI is crucial in the prevention of CRBSI. Regular
monitoring of critically ill patients for CRBSI can help to
identify and treat infections early, which can prevent further

morbidity and mortality.
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Abstract
Introduction: Systemic lupus erythematosus (SLE) is a multisystem autoimmune disorder characterised by formation of
autoantibodies, complement activation and altered cellular immunity, culminating in end organ damage. Acute pancreatitis in SLE
is rare (0.4 - 1.1%) but carries high mortality (78.5%) if severe1.

Case report: 16-year-old girl presented with Raynaud’s phenomenon, skin lesions and polyarthralgia for 6 months, anasarca for 2
months and epigastric pain for one day. Investigations showed thrombocytopenia, raised serum lipase, low SAAG ascites, urine
protein - 2.81 g/24 hours ANA+, anti-dsDNA+, pANCA+, anticardiolipin antibody and lupus anticoagulant+. CECT showed features
of acute pancreatitis, hypoperfusion complex and shock bowel.

Skin biopsy showed Discoid Lupus Erythematosus (DLE), kidney biopsy revealed class II lupus nephritis. The patient was managed
with pulse methylprednisolone and IVIg. She developed acute pulmonary thromboembolism after 2 weeks and was started on
anticoagulants. In view of SLE/Lupus Nephritis/ Acute pancreatitis/Pulmonary thromboembolism/APS/? vasculitis, rituximab was
started, to which she responded and is doing well.

Conclusion: Acute pancreatitis in SLE is a marker of disease activity. Autoimmune cause should be ruled-out in a young girl with
pancreatitis. Patients with high SLEDAI score not showing adequate response with conventional treatment may be given a trial of
B cell depletor therapy – like rituximab, especially in those with pANCA positivity and vasculitis.

Keywords: SLE, pancreatitis, rituximab.

Introduction
Systemic Lupus Erythematosus (SLE) is a multisystem
autoimmune illness that classically affects women of
childbearing age; is characterised by autoantibodies
formation and deposition into tissues and complement
activation culminating in end organ damage1. Although
gastrointestinal manifestations are common and are seen
in about 50% patients2, pancreatic involvement is quite
rare with an annual incidence of only 0.4 - 1.1%3,4. Acute
pancreatitis is commonly seen in patients with high SLEDAI
score and is associated with involvement of many organs
and systems (liver, kidney, haematological), serositis,
frequent fever, high CRP and anti-La antibodies3. Acute
pancreatitis in SLE is responsible for morbidity as well as
substantial mortality especially if severe (78.5% in severe
vs 27.5% in all SLE related acute pancreatitis3,5. Various non-
immune causes like mechanical obstruction, infection,
toxic-metabolic and trauma need to be ruled out before
attributing SLE as a cause of acute pancreatitis3.
Pathogenesis of acute pancreatitis in SLE is multifactorial –
characterised by autoantibody production, immune

complex deposition, abnormal cellular immunity,
complement activation, drug toxicity, vascular damage due
to vascultis, intimal thickening and occlusion of arterioles
and arteries by thrombosis2,3.

This case report highlights pancreatitis as a presentation of
SLE in a young girl who also had involvement of skin, joints,
kidney, and Raynaud’s phenomenon and showed
remarkable improvement with steroids and rituximab. It
emphasizes the fact that in a young patient without any
obvious cause of pancreatitis, autoimmune cause should
always be worked up for.

Case report

This 16-year-old girl, a resident of Delhi, had polyarthralgia
since 6 months, involving PIP, MCP joints, but sparing DIP
joints. There was associated history of pandigital Raynaud’s
phenomenon, on exposure to cold water, of similar
duration. She developed anasarca with passage of frothy
urine for 2 months. There was history of erythematous,
non-pruritic, palpable rash on her left leg 1 month before



presentation which had resolved completely over 1 week.
She was having 6 - 7 episodes of watery loose stools since
1 day, associated with epigastric pain which relieved on
stooping forward. This was also associated with non-bilious,
non-projectile, non-blood tinged vomiting and abdominal
distension. For this, she presented to the medicine
emergency. She had 1 episode of fever on the day of
presentation, documented to be 99.8° F. It was noticed by
the patient that her urine output had decreased to
approximately 200 - 300 mL in the last 24 hours. She had
received her 1st dose of Covaxin 2 months before
presentation. There was no history of haematuria, burning
micturition, pain abdomen, jaundice, chest pain, cough or
shortness of breath.

On presentation, her BP was 76/50 mmHg, PR was 110/min,
all peripheral pulses were palpable and her SpO2 was 97%
on room air. There was facial and periorbital puffiness to the
extent that the patient was unable to open her eyes. She
was found to have signs of dehydration. On systemic
examination, air entry was decreased and dull note on
percussion was present in bilateral lower zones in chest. On
abdominal examination, abdomen was distended with
shifting dullness, epigastric tenderness, and absent bowel
sounds. Rest of the clinical examination was found to be
normal. The initial investigations are shown in Table I and
Table II.

Table I: Investigations.

Date 17 days before 6 days before On day of
presentation presentation admission

Hb (g/dL) 10.1 9.9 11.6

TLC (cells/µL) 6530 5700 7000

DLC (Polymorphs%/
lymphocytes%/monocytes%/
eosinophils%) 71/27/1/1 61/31 59/37

PLC (cells/µL) 97k 97k 41,000

Chol (mg/dL) 115 110 97

TG (mg/dL) 247 242 274

LDL (mg/dL) 28.6 42 30

HDL (mg/dL) 37 33 28

Urea (mg/dL) 45 33 78

Creatinine (mg/dL) 1.0 0.9 1.2

TP/SA (g/dL) 7.0/3.2 7.2/3.4 6.2/2.9

Urine alb 2+ 4+

Urine RBC Nil 3 - 5/hpf

RBS (mg/dL) 110

CXR WNL

2D echo WNL

HIV Non-reactive

HBsAg Non-reactive

Anti-HCV Non-reactive

Amylase (U/L) 128

Lipase (U/L) 1507

LDH (U/L) 313

UA (mg/dL) 13.6

Table II: Investigations.

Date On day of admission

ICT/DCT Negative

P/S Microcytic normochromic anaemia with
thrombocytopenia, no toxic granules

Dengue serology Negative

PSMP Negative

Procalcitonin (ng/mL) 0.397

Blood culture No growth

Urine examination Inactive sediment with moderate proteinuria

Protein creatinine spot ratio 0.40

Ascitic fluid SAAG 0.85 (low SAAG)

Ascitic fluid protein (g/dL) 4.79 (high protein)

Ascitic fluid TLC (calls/mm3) 10

Ascitic fluid DLC All mononuclear

Renal artery Doppler Normal

CECT chest and abdomen Bilateral pleural effusion (R > L) with moderate
(Fig. 1) ascites, reduced calibre of IVC and aorta with bulky

pancreas and peripancreatic and perinephric fat
stranding s/o CT hypoperfusion complex with shock
bowel.

Patient was initially managed conservatively for pancreatitis
by Ryle’s tube decompression and Central Venous Pressure
guided fluids. Further investigations are shown in Table III
and Table IV. Since the autoimmune profile was suggestive
of SLE with activity, and in view of autoimmune pancreatitis
and lupus nephritis, she was started on methylprednisolone
pulse therapy (1 g/day intravenous) for 5 days, followed by
tablet prednisone 1 mg/kg/day.

On day 4, she developed 6 - 8 non-blanching,
erythematous, palpable, non-pruritic, circular skin lesions
on her leg and back, 0.5 - 0.8 cm in diameter. These lesions
were biopsied, the findings of which are given in Table IV.
Patient improved symptomatically and bowel sounds
returned, hence she was allowed oral fluids. Her BP and
PR stabilised, urine output improved and on investigations,
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acute kidney injury settled. On day 8, triglyceride (TG)
levels increased dramatically (780 mg/dL) despite statin
therapy and platelet counts kept on dropping requiring
multiple transfusions. In view of high TG levels, patient
was started on D5 with insulin infusion 0.1 units/kg/hr on
day 8 to maintain blood sugar levels between 150 - 200
with 12 hourly triglyceride monitoring. Triglycerides
dropped to 337 mg/dL in 24 hours and insulin and D5
infusion were stopped. Patient was also given IVIg on day
8 for persistently low platelet counts for 2 days, suspecting
ITP, but there was no improvement.

Table III: Further investigations.

24 hr urinary protein 0.81 g/day

ANA homogeneous (+), speckled (1 to 2+), 1:80 dilution

AntidsDNA 1+

Nucleosomes 3+

Histones 1+

RPP/PO 4+

Anti-dsDNA by ELISA > 400 IU/mL

P-anca 28 U/mL (positive)

C-anca 3 U/mL (negative)

Table IV: Skin biopsy and kidney biopsy.

Skin biopsy Focal epidermal atrophy and spongiosis. Dermis showed mild
chronic inflammatory infiltrate perivascular and periadnexal
location with dermal fibrosis with paucity of skin adnexa. Direct
Immunofluorescence for IgA and IgM were negative. (suggestive
of Discoid Lupus Erythematosus).

Kidney biopsy Enlarged glomeruli with mild increase in mesangial matrix and
(Fig. 2 and Fig. 3) cellularity with no evidence of proliferative activity in the form of

endocapillary proliferation or crescent formation. There was no
basement membrane thickening or spike formation on silver
methenamine stain. IF showed coarse granular deposits of IgG, C3,
IgM, IgA, C1q, kappa, lambda in predominantly the mesangium
and focally along the peripheral capillary walls. The extra
glomerular immune deposits of IgG, C3, IgA, IgM , C1q, Kappa,
Lambda are also seen along the blood vessels and peritubular
capillaries. Findings s/o mesangial lupus nephritis class II.

On day 10 of illness, patient developed sudden onset
shortness of breath without cough and expectoration. It
was not associated with fever. On respiratory examination,
bilateral normal vesicular breath sounds were present. ECG
showed sinus tachycardia. D- dimer was raised (19,000 ng/
mL). CXR showed bilateral lower lobe heterogeneous
opacities. CECT chest with CTPA showed multiple thin linear
concentric filling defects seen in bilateral lower lobe
segmental arteries and their branches circumferentially
surrounded by contrast. Pericardial effusion and bilateral
pleural effusion with diffuse ground glass opacities and

wedge-shaped area of consolidation in bilateral lower lobe
were also seen suggestive of acute pulmonary
thromboembolism with pulmonary infarction. (Fig. 4 and
Fig. 5) 2D echo showed mild TR/ moderate PAH (RVSP -
50+ RAP)/normal LVSF. Patient was started on LMWH
(Enoxaparin) subcutaneous BD injection with T. warfarin
with INR monitoring. T. aspirin 75 mg OD was started.
Investigations during hospital stay are shown in Table V.

Antiphospholipid antibody profile showed normal beta 2
glycoprotein (4.97 SGU) and borderline raised cardiolipin
antibody (18.90 GPL) and lupus anticoagulant (54.70
seconds, control - 38.20 seconds. CECT abdomen with
angiography done on day 14 revealed bulky body of

Fig. 1: The image shows CECT abdomen of the patient demonstrating
bulky pancreas, predominantly the tail with peripancreatic fluid and fat
stranding suggestive of acute pancreatitis.

Fig. 2: The glomeruli show mild increase in mesangial matrix and
cellularity. The basement membranes are not thickened. There is no
evidence of endocapillary hypercellularity, wire loop lesions, segmental
necrosis or crescents formation. (HE 40X, PAS40X, JMS 40X).
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pancreas with minimal ascites and normal angiography.

A diagnosis of antiphospholipid syndrome with APS with
secondary ITP with class II lupus nephritis with acute
pancreatitis (? SLE induced ?? secondary to pANCA vaculitis)
with DLE with anal fissure with pulmonary
thromboembolism was made.

In view of persistent thrombocytopenia despite IvIg and
suspecting vasculitis leading to pulmonary embolism, she
was started on rituximab and mycophenolate mofetil after
ruling-out infections (Mantoux, HBsAg, Anti HCV and HIV
were negative) and premedication with anthelmintics, on
day 14. Swelling started resolving on day 16, and completely
resolved on day 20. The patient developed severe
neutropenia during follow-up, hence MMF had to be stopped
and patient was kept on maintenance with low dose steroids
(tapered over 6 months to 5 mg/day) and rituximab 6 monthly

dosing. She has since then been following up in OPD and is
currently doing well with no disease activity (as monitored
clinically, by anti-dsDNA levels and 24-hour urinary proteins).

Table V: Investigations during hospital stay.
Date Day 5 of Day 8 of Day 10 of Day 15 of Day 20 of

admission admission admission admission admission

Hb (g/dL) 9.3 10.3 9.2 9.8 9.2

TLC (cells/µL) 5,340 6,410 7,800 5,900 5,420

DLC (Polymorphs%/
lymphocytes%) 64/34 78/17 70/21 72/22 80/16

PLC (cells/µL) 51,000 10,000 18,000 22,000 82,000

TG (mg/dL) 323 780 337 288 156

Urea (mg/dL) 96 77 54 43 23

Creatinine (mg/dL) 1.3 0.9 0.8 0.9 0.6

TP/SA (g/dL) 6.1/2.5 6.7/2.8 7.0/3.1 7.0/3.0 7.2/3.1

Urine alb 2+ 3+ 2+ 1+ Trace

Urine RBC 8/hpf 6 - 8/hpf 8 - 10/hpf 4 - 5/hpf Nil

Amylase (U/L) 109 96 82 78 74

Lipase (U/L) 331 230 182 124 108

D-dimer (ng/dL) 892 2,084 19,000 10,337 2,731

Discussion

Acute Pancreatitis in SLE not only masquerades as
gastroenteritis3, but can also have a subclinical presentation
in high proportion of cases6. So there are chances of
misdiagnosis (as high as 88.6%), delay in diagnosis and
improper treatment which may contribute to unfavorable

Fig. 3: Kidney biopsy immunofluorescence. Immunofluorescence
showed coarse granular deposits of IgG, IgM, IgA, C3, C1q in the
mesangium and focally in peripheral capillary walls (full house pattern).
Immune complex deposits of IgG are seen along the blood vessel.

Fig. 4: The image shows multiple thin linear concentric filling defects in
bilateral lower lobe segmental arteries and their branches s/o thrombi
circumferentially surrounded by contrast.

Fig. 5: This image shows diffuse ground glass opacities in bilateral lung
parenchyma with wedge-shaped areas of consolidaton in superior
segment of left lower lobe and basal segments of bilateral lower lobes.
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prognosis, even life threatening events3,6. In this case, the
patient presented with pain abdomen, loose motion, and
hypotension. Keeping a high index of suspicion, acute
pancreatitis was suspected and investigated. It is also true
that acute pancreatitis is more commonly seen with high
SLEDAI score, more organ system involvement, high
frequency of fever, liver involvement, haematological
disorder, serositis, elevated CRP, positive anti-La3. Also,
paediatric-onset acute pancreatitis is generally more severe
than adult-onset3. Richer et al, found that pancreatitis in
paediatric-onset lupus developed severe acute pancreatitis
in 57% patients and mortality rate of 45%7. The index case
was a case of SLE with high SLEDAI (SLE disease activity
index) score of 26, multi-organ involvement in the form of
lupus nephritis and pulmonary thromboembolism,
haematological involvement, serositis.

After ruling-out other causes of acute pancreatitis – like
trauma, obstruction, infection (sterile urine and blood
culture, normal procalcitonin), hypertrigiceridaemia (only
mildly raised at beginning), toxic exposure to alcohol,
steroid, azathioprine, and considering high SLE disease
activity index, underlying autoimmune condition was
attributed as the cause of acute pancreatitis3. Although
the patient had hypertriglyceridaemia, it could not be
established as the cause of hypertriglyceridaemia as on
presentation, the triglyceride levels were only mildly raised
(< 500 mg/dL) when pancreatitis symptoms had started
and it never reached >1,000 mg/dL, which is a strong risk
factor for pancreatitis. According to a study by Scherer et
al, the risk of pancreatitis was 5% in patients with
triglyceride levels >1,000 mg/dL and 10 - 20% in levels
>2,000 mg/dl8.

Steroid treatment for autoimmune pancreatitis was
considered controversial because of fear of steroid-induced
pancreatitis, however, this concern is regarded as minimal
and immunosuppressive effect of steroid can significantly
improve prognosis and is recommended for autoimmune
pancreatitis9.

The index patient had incomplete improvement of disease
including pancreatitis (CECT abdomen showed bulky
pancreas) despite pulse steroids, so immunosuppressants
were given for adequate response. Azathioprine itself can
cause pancreatitis so it was not chosen. Cyclophosphamide
has issues of infertility, teratogenesis and carcinogenesis. B
cell depleter ( Rituximab and Belimumab) were good
choices in view of accompanying vasculitis (suspected
because of associated pulmonary thromboembolism and
pulmonary infarct and Raynaud’s phenomenon) and
positive pANCA. Rituximab (chimeric monoclonal antibody
against CD - 20 cells) has been beneficial in RA and cANCA
associated vasculitides10. Belimumab is approved for use in

SLE with moderate disease activity but Rituximab use in
SLE is restricted to off label as found to be beneficial only in
particular subset of patient who are severe aggressive
phenotype and greatly based on B cell driven pathogenesis1

as shown in EXPLORER11 and LUNAR trial12. Rituximab was
preferred because of its in-hospital availability and better
adverse event profile. The patient showed remarkable
improvement when rituximab was given in combination
with basal steroids.

This case helps conclude that autoimmune diseases – like
SLE can affect almost every organ of the body and that
wark-up for autoimmune diseases should be a routine in
case of acute pancreatitis especially in a young girl where
other non-autoimmune causes have been ruled-out.

A similar case was reported in Peru by Rodriguez in which
a 21-year-old lady, a known case of SLE and lupus nephritis
on steroids and pulse cyclophosphamide presented with
acute pancreatitis. In this case also, SLE was attributed as
the cause of pancreatitis after ruling-out other causes, and
as the patient had received the last pulse dose of
cyclophosphamide 6 months ago and she high anti-dsDNA
values and low C3 and C4 suggesting disease activity of
SLE. This patient also did not respond to conservative
management – like our patient, but responded well to pulse
methylprednisolone13.

Jia et al reported a case in which a 23-year-old lady
presented with acute pancreatitis which worsened despite
conservative management and the patient was eventually
diagnosed with SLE with class III lupus nephritis with
mesenteric vasculitis with high anti-ds DNA levels and low
C3 and C4 levels. This patient was treated with
methylprednisolone, cyclophosphamide, levofloxacin,
metronidazole, bactrim, and mesna; and the patient
improved14.

Conclusion
Acute pancreatitis in SLE is a marker of disease activity.
Autoimmune causes should be ruled-out in a young girl
with pancreatitis. Patients with high SLEDAI score not
showing adequate response with conventional treatment
may be given a trial of B cell depletor therapy – like
rituximab – especially in those with pANCA positivity and
vasculitis.

Patient Consent: Informed consent for the publication of
this case report was obtained from the patient’s father.
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Abstract
A persistent post-synaptic autoimmune condition of the neuromuscular junction is known as myasthenia gravis. The skeletal muscles
become feeble as a result of the autoantibodies destroying nerve-muscle connection. The goal of this case report is to emphasize the
value of meticulous history taking, examination, investigations, anticipating difficulties, and taking prompt corrective action.

We discuss the case of a 38-year-old man who complained of drooping eyelids and generalised fatigue. Myasthenia gravis was
initially identified in this patient; afterwards, thymoma and polycythaemia were identified. He had a very long, uncertain course in
the hospital, but a multidisciplinary strategy was used to successfully manage him.

Key words: Secondary polycythaemia, myasthenic crisis, myasthenia gravis, thymoma.

Introduction
A persistent post-synaptic autoimmune condition of the
neuromuscular junction is known as myasthenia gravis.
Skeletal muscles become feeble as a result of the
autoantibodies’ destruction of nerve-to-muscle
transmission1. It affects the body’s voluntary muscles,
particularly those in-charge of the limbs, mouth, throat, and
eyes. It can happen to anyone at any age, but young women
(between 20 and 30) and older males are more likely to
experience it. Although the disease is usually curable and
has an unknown aetiology, it can cause considerable
morbidity and even death. With prompt disease diagnosis
and effective treatment, this may typically be avoided.
Thymoma, a rare tumour of the thymus gland, is seen in 10
- 15% of instances with myasthenia, and 50% of these
tumours are cortical in nature2. Red blood cell synthesis is
very high in polycythaemia. Rarely are thymoma and
myasthenia gravis linked to it.

Case report
A 38-year-old man, presented with complaints of
generalised fatigue for 15 days, difficulty in holding his neck,
nasal twang of voice, drooping of both eyelids, double vision,
difficulty in swallowing and chewing since 4 - 5 days, and
difficulty in breathing since 2 days. This fatigue used to
gradually worsen as the day progressed, maximum during
evening and night hours, relieved after rest and sleep, it
mainly involved neck muscles, hands, and legs; he was
unable to lift his head up on his own and would use his
hands to hold his neck and had difficulty in walking and

lifting his arms above his head. There was drooping of both
his eyelids which was gradually progressive, it was also more
in the evening hours and involved the right eye more than
the left. He had double vision on and off, more apparent on
gazing towards the left side, and used to resolve
automatically on forward gaze or on gazing towards the
right. It was so prominent that he needed to turn his neck
to look to the left side. There was difficulty in swallowing
and chewing for both solids and liquids, which worsened
along the day, hence he was unable to consume dinner,
but was relatively better in the morning at breakfast.
Difficulty in breathing progressively increased and was
evident in supine position, relieved on leaning forward.

There was no history of fever, trauma to the head, seizure-
like activity, snake bite, or any similar complaints. On
examination, he had raised blood pressure, plethora, and
bilateral ptosis. He was conscious, and oriented to time,
place, and person, with a mini-mental score of 30/30. There
was no difficulty in speech; only a nasal twang was present.
There was involvement of bilateral 3rd cranial nerves,
bilateral 5th cranial nerves, left 6th cranial nerve, bilateral
9th cranial nerves, and bilateral 11th cranial nerves. Fundus
was normal and the bilateral pupils were reactive to light.
The patient had hypotonia and power was 4/5 at all joints in
all movements in both limbs; power used to vary after
repeated examination. No cerebellar signs or involuntary
movements were noted. All deep tendon reflexes were
slightly diminished on both sides, and superficial reflexes
were normal. The sensory system was intact. Gait was
unstable.



Differential diagnosis
The first differential was myasthenia gravis since this
patient had a classical history of easy fatiguability and
weakness which was relieved on rest and used to worsen
as the day progressed. Guillain Barrë Syndrome (GBS) was
the second differential but the patient had no ascending
paralysis and no history of fever. Miller- Fischer Syndrome
(MFS) is a variant of GBS, that has a classical triad of areflexia,
ataxia, and ophthalmoplegia which was absent in this
patient. Lambert-Eaton Myasthenic Syndrome (LEMS) is a
presynaptic neuromuscular junction disorder in which the
symptoms classically worsen on rest and are improved
after repeated work – not present in this patient. Multiple
Sclerosis can be another differential, but it usually has a
relapsing and remitting pattern, not in this patient.
Amyotrophic lateral sclerosis (ALS) usually does not have
an acute presentation like this case. There was no sensory
deficit and no involvement of the spine; this ruled-out
acute myelopathy. No history of consumption of canned
and preserved foods ruled-out botulism, and no history of
any obvious snake bite ruled-out snake envenomation,
and no history of any obvious insect bite ruled-out tick
paralysis.

Management

Since our patient had myasthenia-like symptoms, to make
a primary diagnosis we did a basic nerve conduction velocity
(NCV) and repeated nerve stimulation (RNS) study. NCV
was normal; this ruled-out MFS and GBS. Whereas RNS was
suggestive of decremental response that pointed to
myasthenia gravis and also ruled-out LEMS. To confirm this
diagnosis, we got the acetylcholine receptor antibody (AchR)
and muscle-specific tyrosine kinase antibody (MUSK) titres.
Till the results were awaited, a neostigmine test was done.
Atropine 0.6 mg was administered introvenously, followed
by Neostigmine 1 gm given slow IV, and the patient’s ptosis,
muscle weakness, and single breath count were assessed
before and after. An improvement in ptosis, muscle
weakness, and single breath count would be considered a
positive test, but in our patient, the test was negative. The
edrophonium test is the classical test used, but due to its
unavailability, this could not be done. Since the diagnosis
was still not confirmed and reports were awaited, a
pyridostigmine challenge was given, the patient improved
after the first dose of pyridostigmine and it was continued
in a dose of 60 mg thrice a day. AchR Antibody levels later
reported were 6.83 nmol/L, (>0.5 nmol/L is considered a
positive titre value). MUSK antibody levels were 0.13 U/mL,
(>0.4 is considered a positive titre value). A routine chest
X-ray (Fig. 1) was done which suggested a mass-like lesion
with mediastinal widening.

Contrast-enhanced chest computed tomography scan
(CECT Chest) was done for further workup; it revealed a
predominantly cystic mass lesion measuring approximately
7.5 cm x 10.6 cm x 13.7 cm in the anterior mediastinum on
the right side at the level of the aortic arch, extending

Fig. 2: Thymoma on CECT chest coronal view.
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Fig. 1: Mass lesion with mediastinal widening on chest X-ray.
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inferiorly to the level of the right ventricle, possibly of thymic
origin (Fig. 2, Fig. 3). It was seen closely abutting the
surrounding structures; however, no obvious infiltration or
invasion was seen. According to MASAOKA staging, the
diagnosis of stage 1 thymoma was made.

CECT chest was also suggestive of a mass measuring 2 cm
x 3 cm in the left adrenal gland; a possibility of Incidentaloma
was kept. Triple phase CECT abdomen was done for further
workup which suggested a well-defined hypodense cystic
lesion with peripheral calcific foci in the left adrenal gland
showing no significant enhancement – possibility of benign
adrenal lesion – most likely adenoma (Fig. 4).

Alfa-fetoprotein (AFP) and Beta-human chorionic
gonadotrophin (beta-HCG) levels were done to rule-out a
germ cell tumour; both were in the normal range. An
ultrasound-guided biopsy was taken to know the nature of
this mass. It was suggestive of a small round cell tumour,
which was possibly lymphoproliferative or thymic in origin.
Immunohistochemistry extended panel was done for
further confirmation that was suggestive of a thymic
neoplasm of WHO type B1, (which is a cortical thymoma)
(Fig. 5), and ruled-out a lymphoproliferative disorder.
Tumour, node, metastasis staging of this tumour was T1a
N0 M0. A whole-body positron emission tomography scan
was done to rule-out any other primary tumour in the body.

Constant high levels of haemoglobin and haematocrit with
a plethora was suggestive of polycythaemia. This is rarely
seen to be associated with thymoma. 1-unit phlebotomy
was done. Erythropoietin levels were very low, 1.03 mIU/
mL. Janus Kinase 2 (JAK 2) mutation was negative. During
this workup, the patient had complaints of difficulty
breathing lying down flat. The patient was on
antihypertensives, pyridostigmine, oxygen support and
other supportive treatment. His difficulty in breathing
gradually deteriorated and he had to be put on mechanical
ventilatory support. This was diagnosed as a myasthenic
crisis. Intravenous immunoglobulin (IVIG) therapy was
started. A 2g/kg dose was given, and a total of 140 grams
of IVIG was administered over 5 days. IVIG therapy did not
show much improvement in the patient’s condition. The
patient was on continuous ventilator support and could
not be weaned off the ventilator, hence tracheostomy
was done. Thymectomy was planned and performed.
After thymectomy too there was no significant
improvement in the patient’s breathing and he required
ventilator support. Therefore, the decision for
plasmapheresis was taken and 5 cycles of plasmapheresis
were done every alternate day. Throughout this course,
pyridostigmine was continued on a dose of 60 mg thrice
daily, given up to a maximum dose of 300 mg/day.

Discussion

The most prevalent autoimmune condition that affects the
neuromuscular junction is myasthenia gravis1. The
symptoms might be simply ocular or quite severe, affecting
the muscles of the limbs, bulbar region, and respiratory
system. The age of onset ranges from childhood to maturity,
with younger women and older men experiencing the
highest incidence. Our patient a 38-year-old had an earlier
onset. It is a common illustration of an antibody-mediated
autoimmune illness. IgG autoantibodies react with
intracellular or extracellular antigens in a class II
hypersensitivity reaction that damages end-organs. As was
the case with our patient, autoantibodies against
acetylcholine receptors (AChRs) are present in the majority
of myasthenia gravis patients3. Muscle-specific kinase

Fig. 3: Thymoma on CECT chest axial view.

Fig. 4: Adrenal incidentaloma on CECT abdomen axial view.

Fig. 5: Type B1 thymoma on histopathology slide.
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(MuSK)-directed antibodies are present in a small number
of cases, although they were negative in this patient4.
Thymus hyperplasia and thymoma are specifically associated
with myasthenia gravis. An apparent thymoma-like growth
on a chest X-ray in this patient raised the possibility of
myasthenia gravis. Although our patient was a reasonably
young man, myasthenic patients with thymomas often are
usually much older. It is important to remember that having
a thymoma does not always indicate a poor prognosis for
remission from myasthenia gravis5. In patients with
myasthenia gravis and thymomas, like in the case of our
patient, there have been cases with satisfactory outcomes
following thymectomy6,7. The abrupt onset of myasthenic
weakness affecting the respiratory muscles is known as a
myasthenic crisis, which necessitates ventilatory support
to prevent death. Respiratory failure may result from upper
airway obstruction brought on by respiratory muscle
weakness or oropharyngeal muscular weakness8. In the
intensive care unit (ICU), prompt respiratory assistance and
management of the myasthenic crises results in favourable
outcomes. The prognosis for myasthenic crisis may not be
as good overall in underdeveloped countries, since many
patients still receive treatment outside of the and
immunomodulatory medication is prohibitively
expensive9. Even though our patient was young and had
early-onset myasthenia gravis, he nonetheless
experienced a myasthenic crisis and was in a critical
situation; for the same, plasmapheresis was performed
and IVIG was given. He had a more serious illness than
would be anticipated in a patient his age. According to
studies, hospital IVIG use has grown dramatically in
comparison to plasma exchange and thymectomy10. Pure
red cell aplasia is typically linked to thymoma11,12.
Althrough the JAK2 mutation was negative, this patient
experienced polycythaemia that was possibly related to
myasthenia gravis. Myasthenia gravis and thymoma
instances connected to polycythaemia are extremely
rare13,14. Myasthenia gravis and thymoma are known to be
associated; however, it is uncommon for polycythaemia
to also co-exist in this situation. Thymoma is just one of
the underlying disorders that can cause polycythaemia.
The condition is managed by treating the underlying cause
and lowering the red cell mass. In addition, the patient
had an adrenal tumour that was most l ikely an
incidentaloma but was initially misdiagnosed as a
phaeochromocytoma due to the patient’s ongoing
hypertension. A case report of subclinical hypercortisolism
caused by an accidental adrenal tumour that later
developed into myasthenia gravis exists15. Following
thymectomy, plasmapheresis, and IVIG, the patient
experienced complete remission16,17. Our patient too
returned for follow-up visits while walking unassisted from
home.

This patient’s management needed a multidisciplinary
strategy involving several teams. Thymectomy and
immunosuppressive medication are used to treat
myasthenia gravis. Thymoma is treated with surgical excision
and ongoing monitoring for recurrence. Phlebotomy is used
in the treatment of polycythaemia, along with addressing
the underlying cause.

Conclusions
Myasthenia gravis is a chronic autoimmune disorder that
can lead to significant morbidity and mortality if not
diagnosed and treated in a timely manner. A thorough
history and physical examination, along with appropriate
investigations and a multidisciplinary approach, are
essential for the successful management of this disease.
The case report highlights the importance of considering
myasthenia gravis as a differential diagnosis in patients
presenting with weakness, easy fatiguability, and
involvement of cranial nerves. The case also underscores
the need for vigilant monitoring for potential
complications associated with myasthenia gravis, such as
thymoma and polycythaemia. Despite a prolonged
hospital course, the patient, in this case, was managed
successfully, emphasizing the importance of coordinated
care in the treatment of myasthenia gravis. It outlines the
complexity of managing patients with multiple
comorbidities. Myasthenia gravis, thymoma, and
polycythaemia are rare conditions that require a thorough
evaluation and a unique approach to management. Early
recognition and prompt treatment can lead to better
outcomes for these patients.
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