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My Health, My Right

In a world where advancements in medicine and technology have revolutionized
healthcare, the phrase “My Health, My Right” resonates more than ever before-

“SariramadyamKhalu Dharma Sadhanam”. The fundamental right to health is a
cornerstone of human dignity and well-being, still millions of people’s rights to health
are increasingly in jeopardy throughout the world.

According to the WHO Council on the Economics of Health for All, the constitutions
of at least 140 nations declare health to be a fundamental human right. However,
nations are not enacting and implementing legislation to guarantee their citizens’
access to healthcare. This supports the estimate of 2021 that, at least 4.5 billion
people, or more than half of the global population, lacked complete access to basic
healthcare services.

“My health, My right” is the topic for World Health Day in 2024 (7th April), which
aims to address these kinds of issues.

Regarding the right to health, the South-East Asia Region has made great
progress. From 47 in 2010, the Universal Health Coverage service coverage index is
increased to 62 in 2021. In this Region, the average density of physicians, nurses,
and midwives is 28.05 per 10,000 people, an increase of 30.5% from 2015. Between
2000 and 2020, the Region’s maternal mortality ratio decreased by 68.5%. From 84
per 1000 livebirths in 2000 to 29 per 1000 livebirths in 2021, the under-five death rate
decreased dramatically, and the neonatal mortality rate decreased from 41 per 1000
livebirths in 2000 to 17 per 1000 livebirths in 20211.

In spite of this good records, nearly 40% of the population in the South-East Asia
Region do not have access to basic healthcare services. Chance of dying between
the ages of 30 and 70 from the four main diseases — Cncer, Diabetes, Cardiovascular
Diseases and Chronic Respiratory Diseases — remains excessively high (21.6%).

In India urban and rural health services constituted 70.11% of the public expenditure
on medical and public health in 2018-19 and decreases to 69.54% in 2019-20.The
average age of Indians is expected to be of 34.7 years in 2036 as compared to 24.9
years in 2011. In  2021, out of 5.91 crore people screened under National Programme
for Prevention and Control of Cancer, Diabetes, Cardiovascular Diseases and Stroke
(NPCDCS): 7.6% were diagnosed with hypertension, 5.93% with diabetes, 2.49%
with hypertension and diabetes, 0.255% with CVDs, 0.11% with stroke and 0.19%
with common cancers2.
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Fair access to non-communicable disease
diagnosis and treatment is impacted by gender
disparity. For instance, more women with elevated
blood glucose remain untreated than men do. For
hypertension as well, there is a gap in diagnosis and
therapy. Violence against women and girls is still a
major public health concern and a violation of their
human rights. More than one in three women in South-
East Asia Region have at some point in their lives
suffered intimate partner violence, with women from
the poorest households and those living in rural areas
having a notably higher risk.

The focus for this year is to support everyone’s
right to high-quality health care, education and
information, as well as their right to clean, safe water
to drink, healthy food, adequate housing, respectable
working and environmental circumstances and freedom
from discrimination. As we navigate through the
complexities of public health crises, it becomes
increasingly evident that ensuring universal access to
healthcare is not just a moral imperative but a practical
necessity.

Access to quality healthcare should not be a
privilege reserved for the fortunate few but a fundamental
right guaranteed to all individuals, regardless of their
socio-economic status, geographical location, or any
other factor. The disparities in access to healthcare
services are stark, with marginalized communities
bearing the brunt of inadequate healthcare
infrastructure and resources. This inequality not only
perpetuates cycles of poverty and ill-health but also
undermines the overall well-being of society as a whole.

To address these systemic inequities,
governments, policymakers and healthcare providers
must prioritize efforts to create inclusive and accessible
healthcare systems. This includes investing in
healthcare infrastructure, training healthcare
professionals and expanding coverage to underserved
populations. Additionally, promoting preventive care,
early intervention, and health education are essential
components of a holistic approach to healthcare that
empowers individuals to take charge of their well-being.

Furthermore, access to healthcare is not just about
physical health but also encompasses mental health
and emotional well-being. The stigma surrounding
mental health issues often prevents individuals from
seeking help, leading to untreated conditions and

worsening outcomes. By integrating mental health
services into primary care and promoting mental health
awareness, we can create a more inclusive healthcare
system that addresses the holistic needs of individuals.

In the face of global health challenges, such as
infectious diseases, non-communicable diseases, and
the growing burden of mental health disorders, universal
access to healthcare is crucial for building resilient
and sustainable societies. The COVID-19 pandemic
has underscored the importance of preparedness,
coordination and equitable access to healthcare
services in mitigating the impact of public health
emergencies. It has also highlighted the inter-
connectedness of health systems on a global scale,
emphasizing the need for international cooperation and
solidarity in addressing health crises.

As we strive towards the realization of universal
healthcare coverage, it is imperative to engage in
dialogue, advocacy, and collaborative action to ensure
that no one is left behind. Let us commit ourselves to
the vision of  “My Health, My Right” and work towards
a future where healthcare is truly universal, inclusive,
and accessible to all. Only by joining forces and
advocating for change we can create a world where
health is not a privilege but a fundamental human right.

Remember, when it comes to healthcare, our well-
being should not be determined by our circumstances
but by our shared commitment to ensuring a healthier,
more equitable world for all. Let us stand together in
solidarity, championing the cause of universal
healthcare as a fundamental right that empowers
individuals, strengthens communities, and builds a
healthier future for generations to come.By prioritizing
health as a human right and a collective responsibility,
we can create a future where every individual has the
opportunity to lead a healthy and fulfilling life. My health
is my right, your health is your right, and together, we
can build a world where health equity is not just a
dream but a reality for all.

FURTHER READINGS

1 1. https://www.who.int/southeastasia/news/detail/03-04-
2024-on-world-health-day-who-focuses-attention-on-my-
health-my-rightaccessed on 09.04.24

2 https://vikaspedia.in/health/health-directory/national-health-
profileaccessed on 10.04.24
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Original Article

Emergency Obstetrics Hysterectomy : A Retrospective Study in
Tertiary Care Hospital in Western India

Payal Pramodbhai Panchal1, Sweta Deepakbhai Maheta2, Bina Manoj Raval1, Ami Vishal Mehta3,
Sushma R Shah4, Dayna J Shroff5, Rushi M Shah5

Emergency Obstetric Hysterectomy (EOH) is defined as extirpation of the uterus either at the time of cesarean
section or following vaginal delivery or within the puerperium period. This retrospective study was carried out at tertiary
health care center in Western India from January, 2019 to February, 2022. Obstetric hysterectomy is still a life-saving
surgery in modern obstetrics.The maternal outcome, in terms of reduction in mortality and prevention of postoperative
complications, greatly depends on the timely decision, surgical skill and speed of performing obstetric hysterectomy.

[J Indian Med Assoc 2024; 122(7):  17-20]

Key words : Emergency Obstetric Hysterectomy, Atonic Postpartum Hemorrhage,
Morbidly Adherent Placenta, Maternal Mortality.

Editor's Comment :
We should reduce primary cesarean section rate to avoid
its devastating complications in future pregnancy and
ultimately reduces the need of Obstetric Hysterectomy.

Emergency Obstetric Hysterectomy is defined as
extirpation of the uterus either at the time of

cesarean section or following vaginal delivery, or within
the puerperium period. Obstetric emergencies are the
most common cause of maternal mortality Worldwide,
of which obstetric hemorrhage is the leading
contributor1. Medical methods and conservative
measures  have all been in practice to manage obstetric
hemorrhage effectively2.  With the conservative
methods, need for emergency Obstetric Hysterectomy
(OH) has reduced to some extent, but still is the last
resort to save maternal life in case of massive obstetric
hemorrhage3. In a rapidly developing situation, striking
a balance between spending excessive time on
alternative techniques, leading to further delay and
hemorrhage and moving to the definitive lifesaving
hysterectomy becomes crucial.

In the developing World, preventable factors such
as  uterine atony or uterine rupture are the most
common indications for Obstetric Hysterectomy; while
conditions like postpartum hemorrhage, placenta
accreta and placenta previa, apart from uterine rupture
have been majorly responsible in our country4,5.  Off-
late, placenta accreta has been observed to have
become the leading indication for emergency peripartum

hysterectomy, especially in developed World6,7.  This
is due to the rising incidence of placenta previa or
accreta associated with the increasing number of
women with previous cesarean section8.

AIMS AND OBJECTIVE

The present study is aimed to evaluate the
incidence, indications, postoperative complications,
total transfusion of blood products and maternal and
fetal outcome in the cases managed by Emergency
Obstetric Hysterectomy at a Tertiary Care Hospital.

MATERIALS AND METHODS

This  retrospective, record based study was carried
out in the department of Obstetrics and Gynecology
at Tertiary Health Care Hospital in Western India from
January, 2019 to February, 2022 . The study population
consisted of 30 patients who underwent obstetric
hysterectomy at the study center during the mentioned
period.

Inclusion Criteria :

(1) All women admitted in the labour room who
underwent Obstetric Hysterectomy during the study
period.

(2) All women who underwent Hysterectomy for any
indication during pregnancy (including those done for
complications of extra uterine pregnancies or molar
pregnancies or termination of pregnancy such as
perforation and sepsis), labour or puerperium .
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Exclusion Criteria :

(1) The women who were operated for Obstetric
Hysterectomy outside and were sent to our hospital
for further management.

The data was obtained by reviewing the labour
room register, operation room register for emergency
and elective cases, case records, referral slips and
mortality register. The records of all the patients who
had undergone Obstetric Hysterectomy were analyzed
in detail. The clinical parameters studied were
maternal age, parity, whether she was a registered
case or referred case, obstetric history, route of
termination of pregnancy, methods of induction of
labour, indication of Obstetric Hysterectomy, type of
Obstetric Hysterectomy, postoperative complications,
maternal morbidity and mortality and perinatal
outcome (Tables 1-6).

DISCUSSION

Hysterectomy is usually used as a last resort to
save the life of the mother when all other means fail.
The decision to perform Emergency Obstetrical
Hysterectomy in the cases under study was easier in
multiparous women, unlike primiparous women, where
this difficult decision is made to save a life. Though
the maternal mortality is reduced thereby, the
reproductive capacity of the woman is compromised.

When one is forced to decide upon hysterectomy
it is wise to perform it in time before the patient’s
condition deteriorates further. Knowledge of this
operation and surgical skill saves lives in catastrophic
events like morbidly adherent placenta or uterine
rupture or intractable PPH. Majority of patients who
underwent hysterectomy were in the 30-35 years age
group and were multiparous.

In our study the most common indications were
Atonic postpartum hemorrhage and placenta accreta
(Morbidly adherent placenta), Atonic postpartum
hemorrhage, which accounted for 12(40%) cases,
which is compared to study of Kapadiya SN, et al in
which most common indication of EOH was atonic
postpartum hemorrhage (37%). It has been observed
that rates of EOH due to uterine atony have decreased
with increasing use of medical management, cho’s
and B-Lynch sutures. In this study, all medical and
surgical methods were used prior to hysterectomy.
Morbidly adherent placenta was the second leading
cause of Obstetric Hysterectomy in our patient
population, with 9(30%) patients undergoing EOH for
this reason. A few ones reported morbidly adherent
placenta as one of the top 2 indications, depicting the
rising trend of cesarean sections leading to abnormal

Table 1 — Demographic characteristics

Characteristic

(A) Age
<20 years 2  (6.66%)
20-29 years 4  (13.33%)
30-35 years 14  (46.66%)
>35 years 9  (30%)

(B) Parity
1 1  (3.33%)
2-5 22  (73.33%)
>5 7  (23.33%)

(C) Mode of delivery
Vaginal delivery 6  (20%)
Emergency cesarean section 17  (56.66%)
Elective cesarean section 7  (23.33%)

(D) Place of residence
Urban 19
Rural 11

During the three-year study period a total of  15,840 deliveries
were performed, of which 30 were EOH yielding a prevalence
of 1.8 per 1,000 deliveries. The mean age was 30±5.2 years.
Most women had parity between 2 and 5(73.33%). The
Caesarean section was the main route of delivery (80%).

Table 2 — Various Indications for Emergency Obstetric
Hysterectomy

Indication Number Percentage

Atonic PPH 12 40
Uterine rupture 1 3.33
Morbidly adherent placenta 9 30
Placenta previa 5 16.66
Traumatic PPH 3 10
Total 30 100

The most common indication for Obstetric Hysterectomy (OH)
in this present study was atonic postpartum hemorrhage, which
accounted for 12 (40%) cases, followed by morbidly adherent
placenta (30%), in placenta previa 5 (16.66%) cases ,uterine
rupture in 1 (3.33%) cases, with 3 cases of traumatic postpartum
hemorrhage (PPH) completing the numbers.

Table 3 — Postoperative Complications

Complication Number of Percentage
patients (%)

Disseminated intravascular coagulation 17 56.66%
Bladder injury 11 36.66%
Paralytic ileus 5 16.66%
Sepsis- Fever, UTI 5 16.66%
Acute Kidney Injury 3 10%
Blood Transfusion reactions 2 6.66%
Acute liver injury-Jaundice 1 3.33%
Wound infection 1 3.33%
Wound resuturing 1 3.33%

Majority of the patients required postoperative intensive care.
The most common complication was DIC (56.66%) followed by
bladder injury (36.66%). Five patients had sepsis.Three patients
had acute kidney injury of which one underwent dialysis and
recovered and five patients had paralytic ileus. Two patients
had blood transfusion reactions. One patient had acute liver
injury presenting with jaundice. One patient had post op wound
infection and underwent wound resuturing.

18
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placenta getting morbidly adherent, leading to
hysterectomy10,11,14.  It was observed in 9 out of 30
patients (30%) in the present study, with previous
cesarean section being associated with two third of
them.Rapidly increasing incidence of cesarean section
was one major contributing risk factor in the present
study, responsible in 36.4% of the patients; a finding
in-line with available evidence9-14.

In this study most common major complication was
DIC (56.66%) followed by bladder injury (36.66%) which
is compared Kapadiya SN, et al study, in which DIC
(48%) and Bladder injury (31%). In this study DIC is
the major complication due to severe pre-eclampsia
Jaundice and hemorrhage and bladder injuries are
because of most cases were of previous cesarean
section with adherent placenta at scar site. Bladder
is the nearest organ susceptible to injury during
hysterectomy.

As our hospital is a Tertiary Care Center so referred
patients from other hospitals were in poor conditions
such as DIC or shock or hemorrhage, so even after
quick assessment and immediate medical and surgical
management such as Emergency Obstetrics
Hysterectomy, patients condition is difficult to revert
back as they were in state of irreversible condition.

The present study confirms the previous
observations that Emergency Obstetrical

Hysterectomies are associated with high
maternal morbidity and mortality. So we have
studied correlation between delivery-
hysterectomy Interval associated with
Mortality, in which maternal mortality is higher
in patients who were operated after 4 hours
as compared to operated before 4 hours.
morbidity and mortality were due to the
condition for which hysterectomy was done

and not due to the operative procedure. The majority
of complications observed were DIC, Sepsis, Fever,
postoperative ICU care, acute kidney injury, wound
infection.

The rate of survival is attributed to meticulous
technique, good anesthesia and liberal blood
transfusion and good intensive care support despite
the poor conditions necessitating hysterectomy.

CONCLUSION

Obstetric Hysterectomy is still a life-saving surgery
in  modern obstetrics. The maternal outcome, in terms
of reduction in mortality and prevention of postoperative
complications, greatly depends on the timely decision,
surgical skill and speed of performing Obstetric
Hysterectomy5,15.

However, to reduced maternal complications proper
monitoring during antenatal period,essential care
during labour, strict observation in immediate
postpartum period, early recognition of complications,
quick actions and timely referral is needed. Medical
management in cases of uterine atony, easy
availability of blood products for resuscitation of mother
plays a crucial role to reduce maternal morbidity and
mortality.

By reducing  primary cesarean section rate we can
avoid its devastating complications  in future pregnancy
like rupture of uterus and morbidly  adherent placenta
and ultimately reduces the need of Obstetric
Hysterectomy. Thus, this will  reduce maternal
morbidity and mortality in the long run.
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Association between BODE Index and Visceral Fat among COPD
Patients Attending a Tertiary Care Hospital — A Cross Sectional Study

Tejaswini Swamy1, Anitha OR2, Kiran N3, Shivaprasad VR4, Manoj R5

Background : COPD is considered as the 2nd most common cause of death in India. “Body-Mass Index, Airflow
Obstruction, Dyspnea and Exercise Capacity Index” (BODE index) predicts 4-year survival rate, making it a better tool
for advanced study. So far, the degree of visceral fat accumulation in COPD patients & its effect on their survival rate
has not been directly studied in Indian population.

Aims and Objective : To measure the visceral adiposity, estimate the BODE index in COPD Patients & assess the
relation between Visceral adiposity & BODE Index in them.

Material and Method : 78 COPD patients were recruited. The BMI, pulmonary function, dyspnea score and the 6-
minute Walk Tests were done. Visceral fat was measured by Ultrasonography. Patients were divided into 2 groups
based on the presence or absence of visceral obesity. BODE index and Approximate Survival rate were compared
among them.

Results : The prevalence of visceral obesity in COPD patients was 45.37%. Average BODE index Score was
4.32±1.78 and it was higher in viscerally obese patients.

Conclusion : BODE index worsens with the presence of visceral adiposity. Decreasing visceral fat will improve
BODE index & survival rate and decrease cardiovascular risks. Counselling COPD patients in this regard can prevent
the progression of COPD.

[J Indian Med Assoc 2024; 122(7):  21-7]

Key words : COPD, Visceral Adiposity, BODE Index.

Editor's Comment :
Obesity is considered as the mother of all diseases.  A
healthy weight is crucial in preventing spectrum of diseases,
from coronary artery disease to cancer.
Even though our study mainly focuses on the importance of
reducing obesity in COPD patients, we want to reinforce
the fact that obesity is the cornerstone in preventing many
of the diseases plaguing the world today.
This obesity epidemic as we call it, is an enormous burden
on the healthcare system and hence should be prioritized,
prevented and treated, thereby closing the gateway to all
chronic diseases that ensue.
At the community level the policymakers can organize
campaigns in localities and schools to create awareness
about the ill effects of obesity among parents and children
alike.
As they say Education begins at home, we should address
this issue at the grass root level by enlightening the parents
who in turn can lead their children into a healthier future.
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According to Global Initiative for Chronic Obstructive
 Lung Disease (GOLD), Chronic Obstructive

Pulmonary Disease (COPD) is a common, preventable
and treatable disease that is characterized by
persistent respiratory symptoms such as dyspnea,
cough and or sputum production. There is presence of
airflow limitation that is due to airway and/or alveolar
abnormalities usually caused by significant exposure
to noxious particles or gases1.

Obesity is a chronic disease which is prevalent in
developed and developing countries like India and in
all strata of society2. As the standards of living are
continuing to rise, weight gain and obesity are posing
a growing threat to health due to the lifestyle changes.
Many theories have been put forward as to how the
abdominal fat can affect the lung functions. Among

them most important are :
(1) Visceral Adipose Tissue (VAT) is considered to

be more metabolically active than Subcutaneous
Adipose Tissue (SAT). VAT secretes more
inflammatory cytokines, IL-6 and CRP. Elevated CRP
and IL-6 is found to be associated with chronic
inflammatory airway diseases.

(2) Activated macrophages in adipose tissues are
known to cause low grade chronic inflammation;

(3) Adipose tissue in the abdominal cavity
compresses the thoracic cage, diaphragm and lungs.
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The consequences are a decrease in diaphragm
displacement, a decrease in lung and chest wall
compliance and an increase in elastic recoil, resulting
in decrease in lung volumes and an overload of
inspiratory muscles3.

COPD has been considered as the second most
common cause of death in the list of non-communicable
diseases in India4. By 2030, COPD is predicted to be
the 3rd cause of death in India. Our country ranks 5th
in the list of the most polluted countries in the World. It
is not only the men who travel in a polluted environment
or smoke that are affected; the adult women and young
children are also at a high risk as they are exposed to
solid fuels due to their household roles4.

Therefore prevention, diagnosis and early treatment
play a very crucial role in preventing the mortality in
an easily preventable non-communicable disease like
COPD. The risk of death in patients with COPD is
often graded with the use of a single physiological
variable, the forced expiratory volume in first second
(FEV1). However, other risk factors, such as a short
distance walked in a fixed time, a high degree of
functional breathlessness and a low Body-Mass Index
(BMI), are also associated with an increased risk of
death. “Body-Mass Index, Airflow Obstruction,
Dyspnea and Exercise Capacity Index” (BODE index)
is a multidimensional grading system, which integrates
body mass index, airflow limitation (forced expiratory
volume in one second), dyspnea and 6-min walk
distance, predicts 4-year survival rate in COPD
patients5. In hindsight, BODE Index includes all the
effective parameters for accurate mortality prediction,
thereby making it a better match for a more informative
& advanced study. So, we considered taking the BODE
Index in our study.

Previous studies that have suggested links between
COPD, cardiovascular diseases and abdominal obesity
have used indirect or surrogate markers for abdominal
obesity6. So far, the degree of visceral fat accumulation
in patients with COPD & its effect on their survival rate
has not been directly studied in Indian population. So,
the present study aimed at assessing the relation
between BODE Index, its individual parameters &
visceral adiposity in COPD patients.

MATERIAL AND METHOD

Type of Study : It was a hospital based cross
sectional study.

Duration of Study : The data collection was done
over a period of 2 months. Ethical clearance was taken
from Institutional Ethical Committee.

Stable COPD patients (without acute exacerbation)
who were attending the OPD or admitted in the wards

in the Departments of General Medicine & TB and
Chest were recruited in the study. The study protocol
was explained to the patients in their vernacular
language & the patients who agreed to be a part of the
study and gave the written informed consent for the
same were included in the study.

Sample Size :
(1) The sample size was obtained by purposive

sampling method.
(2) The minimum sample size was set to 78

participants with study prevalence of COPD of 5.1%7

and 5% margin of error.
(3) n = 4pq/d2

n = 4x5.1x94.9/25
n =77.43 ~ 78 (Round off to next Whole No)

Patients who fulfilled the following inclusion &
exclusion criteria were included in the study.

Inclusion Criteria :

(1) Male or female COPD patients between 30 to
65 years of age.

(2) Patients with Stage 2 to Stage 4 COPD
according to GOLD classification.

(3) A baseline (post bronchodilator) FEV1<80% of
predicted normal and a baseline (post bronchodilator)
FEV1/FVC ratio <0.7.

(4) A signed and informed consent was obtained
prior to participation.

Exclusion Criteria :
(1) Patients who were hypertensive or diabetic.
(2) Patients who were morbidly obese.
(3) Patients with Ischemic heart disease.
(4) Patients who had musculoskeletal disorders

which can limit their walking ability.
(5) Patients who had undergone previous lung

surgeries.
(6) Patients who had any other lung disorder other

than COPD.

Tools for Data Collection :

(1) Socio-demographic details
Age, sex, occupation, residence, smoking and

Socio-economic status were recorded.
(2) Physiological parameters
Height (cms), weight (Kgs) and Resting Pulse rate

were recorded.
(3) Visceral fat and subcutaneous fat:
(a) Ultrasonography (USG) has been shown to be

an alternative, noninvasive, reliable method to estimate
the two fat compartments8.

(b) The two fat compartments were estimated by
ultrasound method in the radiology department.
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Ultrasound was done using SIEMENS ACUSON 300
with multiple frequency (2-5 MHz) convex probe for
measuring visceral fat and linear probe (7-12 MHz) for
measuring subcutaneous fat.

(c) Visceral and Subcutaneous fat was measured
midway between the umbilicus and xiphisternum.
Visceral fat was defined as the depth from the
peritoneum to the lumbar spine and subcutaneous fat
defined as the depth from the skin to the abdominal
muscles9. The cut off value of Visceral Fat Thickness
(VFT) of 9 cm- in men and; 6.9 cm in women was
used to define visceral obesity9.

(4) BODE Index – Body Mass Index, Airway
Obstruction, Dyspnea, and Exercise.

(a) Body Mass Index (BMI) —
Patient’s BMI was calculated by using formula: -

kg/m2. We classified the BMI of the patients according
to the scale given by National Institutes of Health; BMI
was classified as10 :

(b) Airway Obstruction —
Pulmonary Function Tests was performed using an

RMS Medspiror. Post bronchodilator obstruction was
assessed by means of FEV1% predicted and FEV1/
FVC values.

FEV1% predicted: normal value of FVC is above
80% predicted.

FEV1/FVC : The ratio of FEV1/FVC is normally
between 0.7 and 0.8. Values below 0.7 are a marker
of airway obstruction11.

(c) Dyspnea —
Interpretation of breathlessness was done using

modified British Medical Research Council (mMRC)
Questionnaire. This
questionnaire is
considered to be
adequate and self-
explanatory. mMRC
relates well to other
measures of health
status and predicts
future mortality risk2.

Dyspnea was
graded based on the
modified MRC
dyspnea scale2 : —

d) Exercise — 6-minute Walk Distance
The 6-minute Walk Distance (6MWD) has been

proven useful in assessing the functional status of
patients with COPD because it is easy to perform,
inexpensive and amenable to standardization5. Most
of the day-to-day chores are performed at sub maximal
levels of exertion; therefore, 6MWD would better reflect
the functional exercise level for daily physical
activities12.

Patients were instructed about the procedure.
Necessary precautions were taken to attend to any
emergencies and equipment like pulse oximeter,
oxygen cylinder, emergency drugs, etc, were kept
within a hand’s reach. The stop watch was set for 6
minutes. The patient was asked to walk for 6 minutes
on a flat, firm surface in an empty corridor of 30 m
distance. If the patient felt breathless/ tired at any point
of time during the walk, he/ she was allowed to take
rest without stopping the clock and encouraged to
continue to finish 6-minute walk. The total distance
walked in 6 minutes was noted and the points were
given based on the distance covered1.

BODE index were calculated as per the following
Tables5.

Approximate 4-year survival interpretation was
predicted as under (based on BODE Index Scoring)5:

(5) Protocol for Analysis :
COPD patients were divided

into 2 groups based on the
presence or absence of visceral
obesity (Visceral Fat thickness
>9 cm in men; >6.9 cm in
women). BODE index was
compared among the patients
with visceral obesity & patients
without visceral obesity.
Approximate Survival rate were
compared among the 2 groups.

(6) Statistical Analysis :
Data was expressed in terms

Weight Categories BMI(kg/m2)

Underweight <18.5
Normal 18.5-24.9
Overweight 25-29.9
Obesity: Grade1 30-34.9

Grade2 35-39.9
Extremely/Morbidlyobese:Grade3 Obesity >40

Grade 0 No dyspnea I only get breathless with
strenuous exercise

Grade 1 Slight I get short of breath when hurrying on
dyspnea level ground or walking up a slight hill

Grade 2 Moderate On level ground, I walk slower than
dyspnea people of the same age because

of breathlessness or I have to stop
for breath when walking
at my own pace on the level

Grade 3 Severe I stop for breath after walking about
dyspnea 100 yards or after a few minutes

on level ground

Grade 4 Very severe I am too breathless to leave the house
dyspnea or I am breathless when dressing

BODE Index Scoring 4 Year survival rate

0-2 points 80%
3-4 points 67%
5-6 points 57%
7-10 points 18%

Variables     Points on BODE Index

0 1 2 3

FEV1 (% of predicted) >65 50-64 36-49 <35
Distance walked in 6 min (m) >350 250-349 150-249 <149
MMRC dyspnea scale 0-1 2 3 4
Body-mass index >21 <21
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of actual numbers, mean ± SD, frequency and
percentage. Statistical analysis was done by using
SPSS software version 20. Chi-square test was used
to compare the parameters between the 2 groups and
P value of < 0.05 was taken as statistically significant.
Descriptive statistics and Pearson’s correlation were
used for comparison between the factors.

OBSERVATION

A total of 78 COPD patients were recruited in the
present study based on the inclusion & exclusion
criteria. All of these patients completed the study
protocol. Out of a total of 78 patients recruited, 55 of
them were male (70.5%) and 23 (29.5%) were females.
The mean age & BODE Index among the COPD
patients was calculated. The results are displayed in
the Table 1.

All COPD patients were subjected to ultrasound
examination for measuring the amount of visceral fat
as described above. We then divided the patients
(n=78) into two groups, based on the visceral fat cut
off values as COPD Patients with visceral adiposity
and COPD patients without visceral adiposity.

It was noticed that out of all the COPD Patients
(n=78), 33 patients had Visceral Adiposity and 45
Patients did not have Visceral Adiposity. We further
checked the BODE Index among the two groups. It
portrayed that the BODE Index was higher in the patients
with Visceral Adiposity concluding that their 4-year
survival rate was lesser as depicted in the Table 2.

BODE Index Parameters & Visceral Fat :

It was observed that the BMI was significantly greater
(p=0.000) in patients with visceral adiposity when
compared to patients without Visceral Adiposity (Fig 1).

Patients with visceral adiposity did have more
obstruction when compared to patients without visceral
adiposity. But the difference was not statistically
significant as p=0.888 (Fig 2).

The mean Dyspnea score among viscerally obese
patients was significantly more than patients without
visceral adiposity (p=0.049). The mean Dyspnea score
in patients with visceral obesity was 1.48±0.7 as
compared to the score of 1.18±0.06 in viscerally non-
obese patients (Fig 3).

All COPD patients completed the 6-minute walk
test, though some took a break while the clock was
still on & later walked to complete 6 minutes. The
total distance walked by patients with visceral adiposity
(183±67.6m) was lesser when compared to patients
without visceral adiposity (203.53±58.9m). But it was
not significant as p=0.160 (Fig 4).

It was observed that patients with visceral adiposity
had a higher BODE Index when compared to patients

Table 1 — Subject’s mean age & BODE index parameters

Variables Mean±Standard Deviation

Age (years) 54.01±15.12
BMI (Kg/m2) 24.07±4.69
Obstruction (FEV1% pred) 46.38±15.61
Dyspnea (mMRC scale) 1.31±0.71
Exercise -6MWD (m) 194.99±62.59
Total points (BODE Index) 4.32±1.78

(BMI - Body Mass Index; FEV1 – Forced Expiratory Volume in 1st

second; 6MWD - 6-Minute Walk Distance.)

Table 2 — Comparison of BODE Index among viscerally
Obese & Non-obese COPD patients

Visceral No of Percentage BODE Index P value
Adiposity Patients (Mean±Standard

deviation)

YES 33 42.37% 4.42±1.80 0.73
NO 45 57.7% 4.24±0.10

Fig 1 — Relation between BMI & Visceral fat

Fig 2 — mMRC Dyspnea score in COPD Patients
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without visceral adiposity which was not significant
as p=0.382 (Fig 5).

Higher BODE index reflects poor survival rate. So,
the 4 Year survival rate in patients with visceral
adiposity was lesser than that of patients without
visceral adiposity, though was not statistically
significant (p=0.706) (Fig 6). Figures showing the
comparison of BODE Index individual parameters
among the two groups.

Correlation of BMI,  Obstruction,  Dyspnea and 6-
min Walk Test with Visceral Adiposity :

We tried to correlate BMI, Obstruction, Dyspnea
and Exercise with visceral adiposity to know whether
any consistent relationship existed using Pearson’s
correlation.

There was strong correlation of BMI with Visceral
Adiposity. There was intermediate correlation between
dyspnea score & Visceral adiposity and other
parameters such as Obstruction and Exercise showed
weak correlation with Visceral Adiposity as in Table3

DISCUSSION

In our study the prevalence of visceral adiposity
among COPD patients was 42.3%. This is in line with
the findings of Furutate, et al where the prevalence of
visceral adiposity among COPD patients was found to
be 52.5% by CT measurement as compared to 38.7%
in the control group6. Earlier studies by Steuten, et al
reported only 18% prevalence of obesity which was
based on the BMI13.

Fig 3 — FEV1 % predicted in COPD Patients

Fig 4 — 6-minute Walk Distance in COPD Patients Fig 6 — 4 year Survival Rate among COPD patients

Fig 5 — Comparison of BODE Index in COPD patients
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Increase in the visceral fat in COPD may be related
to physical inactivity which leads onto excessive fat
accumulation in them. Along with this COPD patients
are treated with glucocorticoids during exacerbations;
this systemic corticosteroid therapy may cause
glucocorticoids – mediated redistribution of stored
energy & stimulatory effect on food intake leading to
visceral obesity6.

The BODE index which predicts the 4-year survival
rate is also an important prognostic predictor of COPD.
BODE Index in our study was found to be less in
patients with visceral obesity as compared to non-
obese individuals. These findings suggest that Visceral
obesity adds on to the burden of morbidity & mortality
in COPD patients14.

In our study, the mean Body Mass Index was more
in Viscerally Obese patients, this may reflect
coexistence of general obesity with visceral obesity
in these individuals.

Further analysis revealed that in a small fraction of
patient’s visceral obesity was seen though their BMI
was less than normal. These were the patients in whom
the obstruction was more severe (GOLD stage 3 &4).
Similar findings were found by Furutate, et al, wherein
the prevalence of non-obese subjects with increased
VFA was greater in the patients with more obstruction
than in those with lesser airflow limitation according
to GOLD stages. In these patients there is muscle
loss leading on to lesser BMI6.

ECLIPSE, a cohort study reported that there was
increased Visceral Adipose Tissue and fat
accumulation in the muscle tissue in COPD patients
with severe airflow limitation (mean FEV1, 40.7%
predicted). In this study, muscle fat accumulations
were measured by muscle tissue attenuation on CT
scan of the thorax among smoking and nonsmoking
COPD patients15.

Though FEV1% predicted was not significantly
different between the 2 groups, our study revealed that
FEV1% predicted had a negative correlation with the
visceral fat.

This decrease in lung function can be attributed to
the systemic inflammation triggered by adipose tissue.

Visceral fat tissue is known to be
more metabolically active than
subcutaneous fat. This secretes or
synthesizes inflammatory cytokines,
such as tumor necrotic factor –α and
interleukins- 6 which are known to
be associated with chronic
inflammatory airway disease as
discussed earlier3.

Dyspnea Scores & Visceral Fat :
Perceived breathlessness as graded by mMRC

scale was significantly more severe among viscerally
obese patients than the other group. Severity of
dyspnea was more in Viscerally obese individuals and
it positively correlated with the mMRC scale.

Exercising capacity as estimated by 6-minute
Walk Test was less among the viscerally obese
patients as compared to others. The total distance
covered by viscerally obese patients was less. Earlier
study done by Serres, et al showed that physical
inactivity is a consequence of the so- called dyspnea
spiral, in which COPD patients tend to adopt a
sedentary life style to avoid dyspnea16.

Further analysis did not show a significant
correlation between 6MWD & visceral obesity. As we
had ruled out other cardiorespiratory conditions which
could further limit the amount of exercise may have
been the reason. And also, the lung functions between
the groups were not significantly different, there was
not much difference in the exercise capacity also.
Similar findings were observed in a Japanese study,
which was explained by the fact that though 6MWD
could be indicative of exercise capacity, it does not
necessarily reflect the total amount of physical activity
in day-to-day activities6. This could further be explored
by using the physical activity monitors in future
studies.

The present study has various strengths. First this
study included participants in whom the abdominal
adipose tissue was measured directly with the help of
ultrasound unlike previous studies that used BMI or
Waist circumference as surrogate markers of
abdominal obesity. We conducted tests of all the
parameters that affects a COPD patient with Visceral
Adiposity which makes it a reliable and advanced
study.

Limitations of the Study :

There are few limitations in our study. Firstly, as
this study was done on a relatively small number of
patients due to restriction of time, increasing the
sample size would yield refined results. Second, in

Table 3 — Correlation of BMI, Obstruction, Dyspnea and 6-min walk Test with
visceral adiposity

BMI Obstruction Dyspnea Exercise Total 4-year
(kg/m2) (FEV1% (mMRC (6 min Points survival

pred) Grade) walk test) rate

Pearson Correlation 0.0753** -0.016 0.216* -0.160 -0.120 -0.110
Sig. (2- tailed) 0.000 0.888 0.049 0.160 0.382 0.706

**Correlation is significant at the 0.00 level
*Correlation is significant at the 0.049 level
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our present study we failed to document the
corticosteroid intake in our patients, as this also could
affect the visceral fat deposition.

CONCLUSION

The National Health Policy of India 2017
recommends that premature mortality from non-
communicable diseases, including chronic respiratory
diseases, should be reduced by 25% by 20256. As
visceral fat has been proved to deteriorate the survival
rate in COPD patients, steps should be taken to
decrease the visceral fat, along with the standard
pharmacological intervention, thereby decreasing the
mortality in COPD patients.

Visceral obesity can be decreased by making
certain lifestyle changes :

Inculcating a fiber rich diet with less of fats and
carbohydrate.
Exercising on a regular basis within the capacity
of the patient which depends on the stage of
COPD.

The results of this study can be used by health
care professionals to educate their patients regarding
the importance of decreasing the visceral fat, which
can improve their lung functions and prevent the
progression the COPD.

REFERENCES

1 Global Initiative for Chronic Obstructive Lung Disease Global
Initiative for Chronic Obstructive Lung: Pocket Guide to COPD
Diagnosis, Management and Prevention, 2017 Report.

2 Chowdhury SG, Mandal O, Datta A, Chakraborti D — Effect
of Central Adiposity on Lung Function Tests in Young Adults.
IOSR Journal of Dental and Medical Sciences 2015; 14(8):
24-8.

3 Choe EK, Kang HY, Lee Y — The longitudinal association
between changes in lung function and changes in abdominal
visceral obesity in Korean non-smokers. PLOS ONE 2018;
6-7.

4 ICMR-PHFI-IHME (2017) India: Health of the Nation States.
5 Celli BR, Cote CG, Marin JM — The Body-Mass Index, Airflow

Obstruction, Dyspnea, and Exercise Capacity Index in Chronic
Obstructive Pulmonary Disease. The New England Journal
of Medicine. March 4, 2004: 1006

6 Furutate R, Ishii T, Wakabayashi R — Excessive visceral fat
accumulation in advanced COPD. International Journal of
COPD 2011; 6: 423.

7 Rajkumar P — A cross-sectional study on prevalence of
chronic obstructive pulmonary disease (COPD) in India:
rationale and methods. BMJ Open 2017; 7: e015211.

8 Hirooka M, Kumagi T, Kurose K, Nakanishi S, Michitaka K,
Matsuura B, et al —A Technique for the measurement of
visceral fat by ultrasonography. Comparison of
measurements by ultrasonography and computed
tomography. Intern Med 2005; 44: 794-9.

9 Premanath M, Basavanagowdappa H, Mahesh M —
Correlation of abdominal adiposity with components of
metabolic syndrome, anthropometric parameters and Insulin
resistance, in obese and non-obese, diabetics and non-
diabetics: A cross sectional observational study. (Mysore
Visceral Adiposity in Diabetes). Indian Journal of
Endocrinology and Metabolism 2014; 18(5): 676-82.

10 https://www.nhlbi.nih.gov/health/educational/losewt/BMI/
bmi_dis.htm. (Losing Weight, Body Mass Iindex (nih.gov)).

11 Spirometry for Health Care Providers Global Initiative for
Chronic Obstructive Lung Disease (GOLD).

12 American Thoracic Society: Guidelines for the Six-Minute
Walk Test.

13 Steuten LM, Creutzberg EC, Vrijhoef HJ — COPD as a
multicomponent disease: inventory of dyspnea, underweight,
obesity and fat free mass depletion in primary care. Prim
Care Respir J 2006; 15: 84-91.

14 Bartolome R Celli — The Bode Mass Index, Airflow
Obstruction, Dyspnea and Exercise Capacity Index In COPD.
N Eng J Med, Arch 2004; 350(10): 1005-12.

15 Martin M, Almeras N, Despres JP, Coxson HO, Washko GR,
Vivodtzev I, et al — Ectopic fat accumulation in patients with
COPD: an ECLIPSE sub study. Int J Chron Obstruct Pulmon
Dis 2017; 12: 451-60.

16 Serres I, Gautier V, Varray A, Préfaut C — Impaired skeletal
muscle endurance related to physical inactivity and altered
lung function in COPD patients. Chest 1998; 113(4):  900-5.

27

Submit Article in JIMA — Online

See website : https: // onlinejima.com

Any queries : (033) 2237-8092, +919477493027; +919477493033



Vol 122, No 07, July 2024 Journal of the Indian Medical Association 28

Department of Pediatrics, Pacific Medical College and Hospital,
Udaipur, Rajasthan 313001
1DNB (Paediatrics), Professor and Head and Corresponding

Author
2MD (Pathology), Assistant Professor, Department of Pathology,

RNT Medical College, Udaipur, Rajasthan 313001
3MD (Paediatrics), Professor
4MBBS, Resident

Received on  : 24/10/2022
Accepted on : 08/12/2023

Original Article

Screening for Congenital Hypothyroidism — Umbilical Cord Blood
TSH a Useful Tool : A Single Centre Eight Year Experience

Ravi Bhatia1, Gunjan Bhatia2, Dinesh Rajwaniya3, Priyanka Mishra4, Jobanjeet Kaur4

Background : Congenital hypothyroidism remains the most common preventable cause of mental retardation in
pediatric age group. Screening for Congenital Hypothyroidism remains an effective tool to prevent mental retardation
among the general population. Umbilical Cord blood TSH is an easily available reliable tool for screening for
Congenital Hypothyroidism.

Aims and Objectives : The aim of the study was to find the normative Cord Blood TSH value for the study group
and to assess the utility of Cord Blood TSH as a screening tool for Congenital Hypothyroidism.

Design : Cross Sectional study.
Material and Methods : CB TSH levels were measured in 8720 neonates over a study period of eight years. All

neonates who had a cord blood TSH level greater than 20 mIU/L were called back on day 7 of life for a repeat thyroid
profile.

Results : Cord blood samples of 8848 neonates were sent for analysis, 128 samples were hemolysed hence
only 8720 were analysed.  A total of 8720 neonates formed the study group. Male to Female ratio was 4720:4000 ie,
1.18:1. The birth weight of the study group ranged between 0.9 kg to 4.2 kg. The average birth weight was 2.92 kg. The
study group was divided into two cohorts, cohort 1 comprised of babies who were term gestation (6366 babies,
73%), cohort 2 comprised of babies who were born between after 28 weeks of gestation but before 37 weeks of
gestation (2354 babies, 27%). The mean TSH value of the entire study group was 7.34  mIU/ml. majority of neonates
(93%) had a cord blood TSH level less than 10 mIU/L. In 130 neonates had a cord blood TSH value greater than 20
and were recalled for a repeat testing on day 7 of life. Out of the 130 neonates recalled for repeat testing (recall rate
1.48%), only 104 neonates turned up, 26 were lost to follow-up. Out of the 104 neonates which turned up for repeat
testing, 4 eventually turned to be hypothyroid on repeat testing giving us an incidence of 1 in 2180. TSH values
corresponding to the 3rd, 10th, 25th, 50th, 75th, 90th, 95th and 97th percentile were 2.2, 3.1, 3.9, 6.1, 7.1, 10.67, 13.8, 23
respectively. 98% of our study group had a cord blood TSH value less than 20, so a cord blood TSH of greater than 20
mIU/ml can safely be used for screening for congenital hypothyroidism.

Conclusion : A cut off of Cord Blood TSH value >20 mIU/ml can be used as a screening tool for Congenital
Hypothyroidism.

[J Indian Med Assoc 2024; 122(7):  28-31]

Key words : Congenital Hypothyroidsm, Cord Blood TSH.

Editor's Comment :
Congenital Hypothyroidism remains one of the most common
preventable causes of mental retardation among children.
Umbilical cord blood TSH level offers an easily available
alternative for screening for Congenital Hypothyroidism.

Congenital Hypothyroidism remains the commonest
cause of preventable mental retardation in the

country. In the absence of a nationwide screening
program for Congenital Hypothyroidism various studies
across pan India have reported the incidence of
Congenital Hypothyroidism to range from as low as 1:
3400 to as high as 1: 5001-3. Since clinical features of
Congenital Hypothyroidism are quite non specific a
high index of suspicion is required for making a
diagnosis of Congenital Hypothyroidism. Amongst the

various clinical features prolongation of neonatal
jaundice is a key feature amongst patients who have
been diagnosed with Congenital Hypothyroidism. Since
the clinical features are quite non specific screening
for Congenital Hypothyroidism remains imperative and
is of paramount importance. Screening for Congenital
Hypothyroidism remains the most cost effective
method to prevent mental retardation amongst children.

Ideally screening for Congenital Hypothyroidism
should be done after 72 hours of life since by then the
TSH surge is over but in developing countries wherein
the health resources are limited many babies get
discharged early and are deprived of screening for
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Congenital Hypothyroidism. In such scenarios
Umbilical Cord Blood comes as an easily available
alternative for screening for Congenital Hypothyroidism.
Various Asian nations have used Umbilical Cord Blood
TSH levels as a screening tool for Congenital
Hypothyroidism4-6. There are a few studies from across
India where researchers have studied Cord Blood TSH
levels as a screening tool for Congenital
Hypothyroidism7-14. We started this research project
way back in 2014 and are using Cord Blood TSH levels
as a screening tool for Congenital Hypothyroidism.

AIMS AND OBJECTIVES

(1) To find the normative values of Cord blood TSH
of the study group.

(2) To use Cord Blood TSH level as a screening
tool for Congenital Hypothyroidism

MATERIAL AND METHODS

This cross sectional study was carried from January,
2014 to January, 2022 in a private medical college in
Rajasthan. Prior approval from the Institutional Ethics
Committee was sought before starting the study.

Inclusion Criterion :

All neonates whose gestational age was greater
than 28 weeks who were born during the study period
formed the study group.

Exclusion Criteria :

(a) All neonates whose gestational age was less
than 28 weeks.

(b)  All neonates who required resuscitation at birth.
(c) Neonates who were admitted to NICU

immediately after birth.
(d) Neonates with major congenital malformations.
(e) Neonates whose mothers were on medications

for thyroid disorders
Detailed antenatal history, parity, medical history

of mother, birth weight of baby , sex etc were recorded
on a pre designed Performa. The umbilical cord was
clamped using three clamp technique, one close to
the baby and two near the placental end after
cessations of pulsations. 5 ml of blood was collected
at the time of delivery and was subjected to TSH
estimation by chemiluminescence immunoassay
method(kit supplied by Roche E411). Cord Blood TSH
samples of 8848 neonates were sent for estimation,
128 samples were found hemolysed hence 8720
samples were analysed.

All those neonates whose Cord Blood TSH value
was greater than  20 mIU/ml were called back on day
7 of life for a full thyroid profile which meant TSH, T3,
T4, fT3 and fT4. If the venous TSH sample value  was

greater than 20 mIU/ml it was considered confirmatory
for Congenital Hypothyroidism. All the data collected
was entered on an excel worksheet and analyzed using
SSPS software for windows version (IBM, India).

RESULTS

A total of 8720 neonates formed the study group.
Male to Female ratio was 4720:4000 ie, 1.18:1 (Table 1).

The birth weight of the study group ranged between
0.9 kg to 4.2 kg. The average birth weight was 2.92
kg. Table 2 depicts the weight wise distribution of the
study cohort.

The study group was divided into two cohorts,
cohort 1 comprised of babies who were term gestation
(6366 babies, 73%), cohort 2 comprised of babies who
were born between after 28 weeks of gestation but
before 37 weeks of gestation( 2354 babies, 27%). The
mean TSH value of the entire study group was 7.34
mIU/ml. majority of neonates (93%) had a cord blood
TSH level less than 10 mIU/L. The Distribution of study
group according to Cord Blood TSH values is given in
Table 3.

In 130 neonates had a cord blood TSH value greater
than 20 and were recalled for a repeat testing on day
7 of life. Out of the 130 neonates recalled for repeat
testing (recall rate 1.48%), only 104 neonates turned
up, 26 were lost to follow up. Out of the 104 neonates
which turned up for repeat testing, 4 eventually turned
to be hypothyroid on repeat testing giving us an
incidence of 1 in 2180. TSH values corresponding to

Table 3 — Distribution of Cord Blood TSH values in the
study group

TSH value(mIU/ml) n= 8720(%)
Below 10 8110(93%)
11-20 480(5.51%)
21-50 124(1.42%)
>50 06(0.07%)

Table 2 — Birth weight wise distribution of the study group
(n=8720)

Birth Weight in Kg Number of Neonates

< 1 118(1.3%)
1.0-1.499 228(2.69%)
1.5-1.99 668(7.66%)
2.0-2.49 906(10.38%)
2.5-2.99 4820(55.27%)
3 1980(22.70%)

Table 1 — Gender wise distribution of the Study group

Gender n (8720)

Male 4720 (54.12%)
Female 4000 (45.88%)
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the 3rd, 10th, 25th, 50th, 75th, 90th, 95th and 97th

percentile were 2.2, 3.1,3.9, 6.1, 7.1, 10.67, 13.8, 23
respectively. 98% of our study group had a cord blood
TSH value less than 20, so a cord blood TSH of greater
than 20 mIU/ml can safely be used for screening for
congenital hypothyroidism.

DISCUSSION

Since Congenital Hypothyroidism is the most
common  preventable cause of mental retardation
among children screening for Congenital
Hypothyroidism remains of paramount importance.
Furthermore, since the symptoms of Congenital
Hypothyroidism are quite non specific in nature the
only way to pick up cases early is by screening
neonates for Congenital Hypothyroidism. Unfortunately
in the absence of a nationwide screening program for
Congenital Hypothyroidism studies from across the
country are few. Lack of awareness, over reliance on a
venous sample, cost issue have all lead to screening
for Congenital Hypothyroidism not being implemented
on a nationwide basis. Many neonatologists are
skeptical of using cord blood TSH as a screening tool
for Congenital Hypothyroidism since Cord Blood TSH
values are influenced by various maternal and perinatal
factors but researchers across the World especially
from South East Asia have demonstrated that Cord
Blood TSH estimation is more practical and cost
effective screening tool. In our study only 7% of the
study group had a Cord Blood TSH value greater than
10 mIU/ml which is quite similar to that reported by
other authors. The mean Cord blood TSH value of our
study group was 7.34 mIU/ml which is quite similar to
what reported by Manglik, et al; Bhatia, et al. Our recall
rate in the study was 1.48% whilch is lower to what
reported by Wu, et al which had a larger cohort of
11000 neonates. Manglik et.al reported a recall rate of
1.833% but their cohort included only term neonates.
Zion, et al in their study had a recall rate as high as
10% but their sample size was quite small only 73
neonates. Another study from our state had a high
recall rate of 5.57% which is quite high as compared
to other studies from across the country.

There is no universally accepted cut off for TSH
levels as far as screening is concerned. Majority of
researchers who have studied Cord Blood TSH as a
screening tool have used the cut off level of 20. Had
we used a cut off of 30, our recall rate would have
fallen to 1.2% and a higher cut off of 40 would have
seen a recall rate fall to 0.8%. Annually 20 million
babies are born in our country every year, a recall rate
of 1.48% would mean 2.96 lacs babies being called

back for repeat testing. It would put a huge burden on
our health care systems. The best option would be to
have large scale nationwide studies so that a
consensus on a cord blood TSH  cut off value be derived
for uniform testing.

Four babies in our cohort of 8720 neonates turned
out to hypothyroid giving us an incidence of 1 in 2180.
From our own centre we had earlier reported an
incidence of 1 in 1824 but that study included only term
neonates. Another study from our state has reported
an incidence of 1 in 1370. The incidence of Congenital
hypothyroidism from across India from various studies
is as varied as 1 in 248 to 1 in 170015-16. Geographic
factors, sample size and cut off used for screening
are known to influence the incidence of the disease.

Our figures have shown a comparable trend with
the normative values for Cord Blood TSH as reported
by other researchers across the World.

One big drawback of our study in spite of it being a
eight year long research project is the relatively small
sample size as it being a private medical college the
number of deliveries are less.

We require large population based multi centric
studies to gauge and calculate the incidence of
Congenital Hypothyroidism in the country.

CONCLUSION

When compared to data from Western World the
incidence of Congenital Hypothyroidism seems to be
high probably due to the methodology used. Delay in
diagnosis can lead to permanent intellectual
impairment. With babies being discharged early venous
sample or a heel prick testing doesn’t seem to be a
practical option in our country, hence the use of
Umbilical Cord Blood TSH is practical and easily
available option for screening for Congenital
Hypothyroidism in our country. Various studies
including ours have reiterated the fact that a cut off of
Cord Blood TSH value >20 mIU/ml can be used safely
for screening of Congenital Hypothyroidism. Still we
need large scale multi centric population based studies
to further establish normative values for Cord blood
TSH values.
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Original Article

Sensitivity of SARS-CoV-2 Rapid Antigen Test as Compared to
RT-PCR Test

Shailendra Ghanshyam Mundhada1, Neha Deogade2, Jay Tanna3, Madhavi Deshmukh4,
Anurag Shailendra Mundhada5

It is well known that for detection of COVID-19, Rapid Antigen Test (RAT) is less sensitive than RT-PCR test. Here,
we have compared both the tests when done in same patients, at same time, in a series of 352 patients from our lab.
Symptoms of patients were also taken into consideration. This data is quite relevant as Government statistics
include results of RAT and RT-PCR combined to determine daily and weekly positivity rates. The decision of Government
restrictions to be imposed by civic authorities also depends on the positivity rate. RAT testing numbers are increasing
for their low cost, less time to report and ease of doing the test. However, considering its low sensitivity, it portrays a
false picture of low prevalence.

[J Indian Med Assoc 2024; 122(7):  32-6]

Key words : SARS-CoV-2, COVID-19, Real-time PCR, Rapid Antigen Test (RAT).

Editor's Comment :
Rapid Antigen Tests (RAT) for COVID-19 detection are not
very sensitive. However, positive tests help in early detection
of COVID-19 till the confirmation from RT-PCR is awaited.
RAT positive tests also help in segregation and isolation of
the patients from epidemiological point of view. However,
they should not be considered for determination of positivity
rates in a geographical area.

A sequence of numerous mysterious viral pneumonia
 cases of strange cause emerged in Wuhan,

Hubei, China, in December, 2019. It was later on
recognized as Corona Virus Disease 2019 (COVID-
19) caused by Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2)1. All countries world over
have been battling various waves of COVID-19 since it
was declared as virus with pandemic potential by WHO
in January, 20202.

Corona viruses are enveloped viruses with a positive-
sense single stranded RNA and a nucleocapsid of
helical symmetry with characteristic club shaped
spikes on the surface3. They are highly diverse due to
constant mutations and recombinations. Corona virus
belongs to Coronaviridae family and Orthocoronavirinae
subfamily. There are about 40 different varieties of
corona viruses distributed mainly into 4 genera namely
alpha, beta, gamma and delta. SARS-CoV-2 belongs
to β (beta) corona virus, subgenus Sarbeco virus, 150-
200 nm in diameter with a genome size of about 30
kb. Corona viruses cause mild to moderate illness and
majority of the infected patients recover without any
hospitalization4,5. The possible modes of transmission

for SARS-CoV-2 include droplet, airborne, contact,
fomites, faecal-oral, blood borne, mother-to child and
animal-to-human transmission6,7. Frequently observed
symptoms are dry cough, fever, headache, body ache,
and less frequent symptoms are conjunctivitis,
diarrhoea, loss of smell, skin rash, or discolouration
of fingers or toes. The severe symptoms are
breathlessness, chest discomfort and loss of speech
or movement8.

The novel Corona Virus Disease (COVID-19)
pandemic has affected all the countries without any
discrimination. Till August 5, 2021, 202,573,486
COVID-19 cases were detected. This includes
4,294,265 deaths. The total cases in India were
31,895,38510. In India, first case of COVID-19 infection
was reported in Kerala on January 27, 2020. A 20 year
old, female patient, presented to the Emergency
Department in General Hospital, Thrissur, Kerala, with
a one-day history of dry cough and sore throat. In
Maharashtra state, first case was confirmed on March
9, 2020. Now as of August 5, 2021, the total cases in
Maharashtra are 63,41,759. The first positive case in
Nagpur was detected on March 12, 2020 and now as
of August 5, 2021 the total positive cases of COVID-
19 in Nagpur are 4,93,04511.
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All the countries are fighting against COVID-19 with
all the available resources. The important pillars in any
country’s strategy to tackle COVID-19 are trace, test,
isolate and treat9. As the symptoms are very much
similar to other endemic viral illnesses, it is quite
prudent to confirm diagnosis of COVID-19 by various
modalities available. The diagnostic modalities most
commonly employed for detection of COVID-19 are
molecular and serological methods for direct
confirmation; and radiological and other laboratory
blood parameters for indirect evidences.

Most commonly used Nucleic Acid Amplification
Test (NAAT) for detection of COVID-19 is Reverse
Transcription Polymerase Chain Reaction (RT-PCR).
RT-PCR has very high sensitivity and specificity and
becomes positive within few days of exposure. It is
considered as a gold standard during this pandemic.
All other diagnostic modalities are compared with the
results of RT-PCR only. In a multiplex PCR, at least 1
screening gene (E) and 2 specific genes (N/RdRp/ORF)
are included. S gene though specific, is not included
in many kits as this gene is likely to undergo many
mutations owing to lack of good proof reading
mechanism in the RNA viruses12.

Rapid Antigen Tests (RAT) are rapid immunoassays
to sense the presence of a particular viral antigen,
which implies present viral infection. These point-of-
care Rapid Antigen Tests have specific viral antigens
such as the Nucleocapsid (N) protein and Spike (S)
protein13,14.

MATERIALS AND METHODS

Study Design and Participants :

This is a retrospective study to compare the results
of RT-PCR and RAT. The study compared the two tests
that were conducted at Dhruv Labs between November
1, 2020 and May 31, 2021. Dhruv Molecular Lab is a
lab of repute in Central India. It is not attached to any
single hospital and gets referral from various hospitals
in Central India. It is NABL accredited. It is approved
by Government of India and ICMR for COVID testing.
The lab participates in proficiency testing/ external
quality assurance programs for COVID-19 conducted
by ICMR and AIIMS, Nagpur. As of August 5, 2021 the
lab has conducted 159,356 RT-PCR tests and 2,608
RAT tests.

Sample Collection :

Sample collection and analysis were done as per
standard guidelines recommended by ICMR.
Nasopharyngeal and Oropharyngeal swabs were
collected at our sample collection facility with due care.
Samples were also collected from hospitals or homes

by personnel wearing all protective gear. Cotton swabs
were not used for sample collection. Dacron or nylon
swabs were used. The swabs were immersed in Viral
Transport Medium (VTM)/ Viral Lysis Medium (VLM)
and the tube was capped.

For Rapid Antigen Test — After taking the
sample, nasopharyngeal swab was immediately
transferred to the pre-labelled extraction buffer and
transferred to the lab in cold chain for testing.

For RT-PCR — After taking sample, both
nasopharyngeal and oropharyngeal swabs were
immersed in pre-labelled Viral Transport Medium (VTM)
or Viral Lysis Medium (VLM). The tubes were then put
in zipper polythene bags and transported immediately
in cold chain to the testing centre. Samples were
processed by qualified personnel. Patient data was
gathered as per ICMR guidelines in a printed requisition
form. This compulsorily included address and phone
number. Aadhar card was not mandatory. Total 150,209
RT-PCR samples were processed from May, 2020 to
June, 2021, out of which 90,769 were negative and
58,200 were positive.

COVID-19 Antigen Lateral Flow Test :
Throughout the study period, Antigen testing was

done by using PathoCatch Ag lateral flow test kit from
Mylab Discovery Solutions. It is based on Immuno-
chromatoghaphy principle. Nitrocellulose membrane
used in this device is coated with control specific
antibodies on Control line (C) and SARS-CoV-2 specific
monoclonal antibodies on Test line (T). Colloidal gold
conjugate pad consist of control solution specific
antibodies and SARS-CoV-2 specific monoclonal
antibodies conjugate with colloidal gold nano particles.
When sample (specimen and lysis buffer mixture) is
added on the sample port of test device, the sample
migrates along with the colloidal gold nanoparticles. If
sample contains detectable level of COVID-19 antigen,
it reacts with the conjugated monoclonal antibodies in
colloidal gold particles to form Ag-Ab complex. This
complex then migrates on the membrane and reacts
with coated SARS-CoV-2 monoclonal antibodies on
the test line to form a test band (coloured line on test
side)15.

Antigen test was performed within 30 min of
collection and results noted at 20 min after loading
the swab samples along with buffer. Results were
interpreted based on internal control line C and Test
line T. If only internal control line C was seen, it was
interpreted as negative for COVID-19 antigen. If both
the internal control Line C and the Test line appeared,
it was interpreted as positive for COVID-19 antigen. If
the internal control Line C is not observed, the test
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was invalid regardless of whether there was Test line.
Then the test was repeated again with fresh card16. A
total of 2593 sample were received from November 1,
2020 to June 2, 2021 for Antigen testing for COVID-
19. Out of which 197 were found positive and 2396
were found negative.

Extraction of Ribonucleic Acid (RNA) from SARS
CoV-2 virus :

The SARS-CoV-2 Ribonucleic Acid (RNA) was
extracted by various methods, including manual spin
column extraction and automated extraction.
Automated extraction reduces the extraction time,
optimizes the yield of RNA, increases the quantity
and quality of isolated RNA and reduces probability of
cross contamination. The extracted RNAs were stored
at 2 to 8°C until amplification17.

Real-Time PCR for Detection of SARS CoV-2 :

Multiplex RT-PCR (3/4 channel) were done to detect
SARS-CoV-2 by targeting E, N and RdRp genes. RT-
PCR was done on Quant Studio 5, from Thermo Fisher
Scientific company by following manufacturer’s
instructions regarding choice of the dyes and PCR
conditions. The kits used were either from Mylab,
HiMedia or Genetix Biotech. For HiMedia, the dye
selection was as follows: N gene - FAM; E gene -
Rox; RdRp gene - Cy5; RPPH1 gene -VIC.
Temperature conditions for HiMedia were as follows:
50°C for 15 min; 95°C for 180 sec; 95°C for 15 sec,
58°C for 30 sec (40 cycles). Acquisition was done at
last cycle.

For Genetix Biotech, the dye selection was as
follows: RNaseP gene - VIC; E gene - FAM; RdRp -
Cy5. Temperature conditions for Genetix Biotech kits
were as follows: 50°C for 15 min; 95°C for 3 min; 95°C
for 10 sec; 60°C for 30 sec (45 cycles). Acquisition
was done at last cycle.

The cycle threshold (Ct) of 35 was kept to determine
positive and negative samples as per ICMR guidelines.

The lab reports of RT-PCR included Ct values. The
lab believes that it is not of much relevance in depicting
the viral load. Ct values are dependent on how the
sample has been taken, transported and stored. Thus,
it depends more on pre-analytical variables18-20. All the
RT-PCR and RAT test results were submitted to the
health department of Nagpur Municipal Corporation and
Indian council of Medical Research (ICMR) health portal
as per the guidelines proposed by Indian Government
for national surveillance.

RESULTS

We first identified 352 patients where both COVID-
19 RAT and RT-PCR tests were done. One hundred

and twenty two (34.6%) patients who voluntarily
discussed their COVID-19 symptoms were further
identified. Out of those who reported their symptoms,
around 96 (78.7%) patients had reported common
symptoms ie, respiratory infections, such as fever,
cough, body ache, chest tightness and dyspnoea.
Whereas, 24 (19.7%) patients had reported less
common symptoms like loss of smell or taste, chills,
chest pain, gastrointestinal symptoms, arthritis,
anorexia, allergy-like symptoms, insomnia, ear and
eye related symptoms, skin problems, dry skin, rash,
and itching. Moreover, 2 (1.6%) patients have reported
rare symptom such as, loss of appetite and hiccups.

While interpreting data, we noticed that 83 patients
were RAT Positive; PCR Positive (ie, True Positives);
while 58 patients were RAT Negative; PCR Positive
(ie, False Negatives) (Table 2).

The demographics (gender distribution and
prevalence) amongst positive patients are mentioned
in Table 2. We have also noticed that the average Ct
value of RAT+PCR+ was 19 (CI 16-21); whereas in
patients that were RAT-PCR+ was 24 (CI 22-29) (Table
3). The statistical assessment and diagnostic accuracy
of RAT is elaborated in Table 4.

DISCUSSION

RAT is an immunoassay that detects the presence
of specific proteins on the outer portion of the virus,
such as the spike protein which implies recent viral
infection. Rapid Antigen Tests (RAT) are comparatively

Table 1 — Interpretation of RT-PCR and RAT for COVID-19

RT-PCR RAT Interpretation

Negative Negative Negative
Negative Positive Positive
Positive Negative Positive
Positive Positive Positive
Positive Inconclusive Positive
Negative Inconclusive Negative
Inconclusive Positive Positive
Inconclusive Negative Repeat RT-PCR after 3 days

Table 2 — Table showing RAT and RT-PCR test results

RT-PCR (Positive) RT-PCR (Negative) Total

RAT (Positive) 83 (True Positive) 00 (False Positive) 83
RAT (Negative) 58 (False Negative) 211 (True Negative) 269
Total 141 211 352

Table 3 — Demographics and Ct values of Positive samples

Variables N Value

Age in years - Mean ±SD 352 41±17.7
Male - No. (%) 352 209 (59.37%)
Female - No. (%) 352 143 (40.62%)
Prevalence - No. (%) 352 141 (40.05%)
Ct Value of RAT + and RT-PCR
      + Cases - Median (IQR) 58 19 (16-21)
Ct value of RT-PCR Positive cases 83 24 (22-29)
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low-cost, and mainly can be used at the point of care.
Most of the currently authorized tests return results in
roughly 15-30 minutes. The real-time reverse
Transcription Polymerase Chain Reaction (RT-PCR)
and other Nucleic Acid Amplification Tests (NAATs)
are more sensitive as compared to the antigen test for
detecting the presence of viral nucleic acid. On the
other hand, RT-PCR can remain positive for weeks to
months after early infection and can identify levels of
viral nucleic acid even when virus cannot be cultured.
Information about antigen tests interpretation is
mentioned in Table 1.

Whole Generation Sequencing (WGS) is done for
highly sensitive and specific results. It provides
complete information and can identify novel strains and
mutations as well.

The most common clinical symptoms of COVID-
19 infections are mild respiratory symptoms like sore
throat, dry cough, fever sometimes gastrointestinal
symptoms like loose motions may be the presenting
complaint. Serious clinical symptoms like pneumonia,
stroke, cardiac complications are highly atypical. The
present study also shows a similar picture.

Though laboratory and
radiological parameters aid
in diagnosis and
management of COVID-19,
molecular detection of
SARS CoV-2 remains gold
standard. There are other
supportive and prognostic
modalities which help in the
management of COVID-19.
Imaging modality, CT
thorax is the most useful in
detecting the extent of lung
involvement. The laboratory
investigations that help in
management include
Complete Blood Counts,
blood sugar levels, d-dimer,
C-reactive Protein (CRP),
ferritin, Interleulin-6, LFT
and KFT.

The Maharashtra State
Government had included
reports of both RAT and RT-
PCR to determine the daily
and weekly positivity rate.
In May and June, 2021, the
dependence upon RAT had
increased drastically. While
the ratio used to be 70:30

between RT-PCR and RAT, only 41% tests conducted
in June, 2021 were done using RT PCR. After a recent
order to exclude RAT for determining positivity rate in
Maharashtra state, the daily and weekly positivity rate
(period June, 19 to 25) jumped from 5.2% to 8.7%.
The positivity rate determines the level of restrictions
to be imposed in various cities. Twelve districts,
including Kolhapur, Sangli, Palghar, Sindhudurg, Pune
and Satara have a positivity rate of over 10% that puts
them in stringent level 4 restrictions.

Districts of Buldhana, Gadchiroli, Sangli,
Osmanabad and Palghar where RAT number is more,
reported a positivity rate of less than 20% during the
peak months. The rates of other districts have also
been revised. The rate for Mumbai has been revised
from 3.7 to 4.7% now. On June, 25, Mumbai city
performed 17,200 RAT and 16,600 RT-PCR tests. The
positivity rate of RAT was close to 1% and that of RT-
PCR was almost 4%. The overall positivity rate was
close to 2%. Although RAT delivers quick results, they
are not very accurate and many times give false
negative results. This is because of low sensitivity of

Table 4 — Assessment of the Diagnostic Accuracy of RAT
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RAT. Experts do not recommend use of RAT. Random
RAT screening of general population gives a false belief
of decreased positivity rate and has implications on
restrictions to be enforced (TOI, June 27, 2021).

CONCLUSION

The results of RAT tests should be interpreted
considering the symptoms of the patients. It should
be done only in acute cases. Whenever done, RT-PCR
tests should be done in parallel. We also believe that
RAT should be excluded while deciding the daily and
weekly positivity rates as these rates determine the
level of restrictions to be imposed in a particular district,
city or town.
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The presence of living micro-organisms in the blood
is known as a blood stream infection. It can be

leading to sepsis, a critical condition associated with
mortality ranging from 14% to 34%. Blood cultures
are still considered the gold standard test for the
detection of bacteremia and fungemia. Positive blood
culture results can help clinicians to early diagnosis
and therapy against the specific organism/s and provide
prognostic value. Today many laboratories use
automated blood culture systems for microbial
detection methods. Rapid detection and early reports
of blood culture are crucial for treating sepsis patients
and for reducing hospital stays1,2.

Time To Positivity (TTP) is defined as the time
required from the beginning of culture incubation to
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Assessment of Time To Positivity (TTP) and Loading Delay
Influencing the Positivity of Blood Culture by an Automated System

Naimika Patel1, Riddhi Patel2, Rupal Patel3

Background : The presence of living micro-organisms in blood is known as bloodstream infection. It can be
leading to sepsis, a critical condition associated with mortality ranging from 14% to 34%. Blood cultures are still
considered the gold standard test for the detection of bacteremia and fungemia. The bacterial load in blood culture
is assessed by the parameter of time to positivity in an automated system.

Materials and Methods : It was a prospective observational study conducted 3 months after IEC approval. A
minimum of one & maximum of three samples were collected from each patient. After receiving them at the microbiology
laboratory all bottles were loaded into the BacT/ALERT machine. All the signaled positive bottles were studied for a
time to detection and factors influencing it and the second objective was to observe the effect of loading delay on
isolation rate and time to detection. The following parameters were prospectively extracted from BacT/ALERT
systems™ software the cell number, loading time, signal positive time and unloading time (hour, minute).

Observations : A total of 761 blood culture bottles were received during the study period. Maximum bottles were
received from male as compared to female patients. Maximum blood cultures were received from the 0-10 years of
age group followed by from 21-30 years and from 51-60 years. The mean TTD for all the isolates was 22.71 hours.
81% of true pathogens were detected within 24 hours and 98% of true pathogens were detected within 72 hours. We
observed that inadequate blood volume took longer TTP for GNB & Yeast isolates than adequate volume bottles. The
true pathogen positivity rate decreases in case of loading delay. The mean unloading time during routine & emergency
hours was 0.6 hours & 1.6 hours.

Conclusion : As positive blood cultures are critical alerts; every step should be taken to decrease the loading &
unloading delay of blood culture bottles for the final reduction of turn-around time and timely intimation of positive
blood culture results to clinicians.

[J Indian Med Assoc 2024; 122(7):  37-42]

Key words : Time To Positivity / Detection, Loading Delay, Unloading Delay, BacT / ALERT.

Editor's Comment :
Positive blood cultures are critical alerts. Thus, every step
is important to follow the manufacturer guideline and
laboratory procedure for the final reduction of turn-around
time.
Timely intimation of positive blood culture results to clinicians
is helpful for patient managment.

the detection of bacterial growth by an automated
system. The bacterial load in blood culture is assessed
by the parameter of TTP in an automated system. It
has been proposed as a diagnostic and prognostic
tool and is an independent predictor of fatal outcomes.
Time to positivity of blood culture bottles can be
influenced by various factors eg, the concentration of
a pathogen in the primary sample, collection time, the
volume of blood, delay in transfer of sample and culture
processing and level of contaminants (coagulase-
negative staphylococci)3,4.

At our hospital, the current method for processing
blood culture is BacT/ALERT 3D Microbial Detection
System (Biomerieux, France). This study aimed (i) to
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determine TTP for positive blood culture bottles & to
study factors influencing TTP and (ii) to observe the
effect of loading delay on isolation rate and TTP.

MATERIAL AND METHODS

Source of Data :

The study was conducted at the Microbiology
laboratory, a NABL accredited laboratory of Shree
Krishna Hospital, Karamsad. The study was
conducted after the approval of Institutional Ethics
Committee.

Methodology :

Study design : Prospective Observational study.
Duration of study : 1st May, 2019 to 31st July,

2019.
Inclusion Criteria : Blood culture requests

received during the study duration from all the Indoor
& Outdoor patients of all age groups were included in
the study.

Exclusion Criteria : Nil.
BacT/ALERT® FA plus and BacT/ALERT® PF plus

culture bottles were used for adult and pediatric
patients, respectively. After collection at the respective
area, all blood culture bottles were transferred to the
Microbiology laboratory, a part of the Central Diagnostic
Laboratory (CDL), NABL accredited laboratory. All
bottles were loaded into the BacT/ALERT® 3D
Microbial Detection System as per the standard
protocol. Culture bottles were incubated for 5 days/
until signaled positive for growth. Signal-positive bottles
were further processed for the identification of micro-
organisms and susceptibility testing using the Vitek 2
Compact system.

The Following Parameters for Blood Culture
Bottles were Studied :

(1) Loading delay : To observe the effect of rapid
loading of bottles into BacT/ALERT, the time interval
between various stations was calculated & studied as
per the following : (1) collection time to pneumatic
receiving time, (2) pneumatic receiving time to
Microbiology laboratory receiving time, (3) Microbiology
receiving time to loading time into BacT/ALERT
machine. The overall time taken from collection to
loading into BacT/ALERT was calculated. The effect
of loading delay on positivity rate and TTP for true
pathogens was assessed.

(2) For TTP calculation, the time interval between
loading of bottles and positive signal in BacT/ALERT
was calculated & studied. The day of receipt of blood

culture in the laboratory was defined as day 0. TTP for
different organisms was calculated. Association of TTP
with blood volume was compared.

(3) Contaminant : The contaminant was defined as
the growth of skin flora from a positive blood culture
bottle (eg, Bacillus spp, Corynebacterium spp,
Propionibacterium spp and Micrococcus spp)
Coagulase-negative staphylococci grown from single/
multiple blood culture was clinically correlated to
decide whether it was a true pathogen or a skin
contaminant. Antimicrobial susceptibility results of
Coagulase-negative staphylococci which were identified
as contaminants were not reported. All other Gram-
positive Cocci (GPC), Gram-negative Bacilli (GNB)/
Coccobacilli (GNCB) & Yeast isolates were considered
true pathogens.

(4) Time intervals between (i) loading to signal
positive and (ii) signal positive to unloading of bottles
during routine (from 9:00 am - 5:00 pm) & emergency
(from 5:00 pm - 9:00 am) hours were compared.

Patient Details and Analysis of DATA :

For each blood culture bottle, the following
parameters were prospectively extracted from the
laboratory information System database: demographic
characteristics of the patient (age, sex), collection
time, a pneumatic station receiving time, microbiology
laboratory receiving time and microbiological result.
The following parameters were prospectively extracted
from BacT/ALERT system’s software: the cell number,
loading time, signal positive time and unloading time.All
the data were entered and analyzed in Microsoft Excel
2010.

RESULTS

During the study period, a total of 761 blood culture
bottles from 604 patients were received for blood
culture at the Microbiology laboratory. Maximum
bottles were received from 354 (59%) males compared
to 250 (41%) females. A total of 182 (30%) blood
cultures were received from the 0-10 years of age group
followed by 78 (13%)from 21-30 years and 75(12%)
from 51-60 years. Out of 761 blood cultures,97 (13%)
were identified as True pathogens & 139 (18%) were
identified as Contaminants (CONS and Bacillus spp).
However, 525(69%) blood cultures were negative.

As shown in Table 1, the mean TTD for all the
isolates was 22.71 hours. 98% of all isolates were
detected by day 2. A total of 73% (173/236) of GPC,
GNB and Contaminants were detected within 24 hours
and the other 19% (44/236) including Yeast were
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detected within 48 hours. In 81% of true pathogens
were detected within 24 hours and 98% of true
pathogens were detected within 72 hours. 68% of
contaminants were detected in 24 hours.

The mean TTP for GPC & Yeast isolates is shown
in Table 2. Out of 24 GPC isolates, 88% were detected
within 24 hours, 96%
were detected within 48
hours and 100% were
detected within 72
hours. 72% of
Staphylococcus aureus
isolates and all other
GPCs were signaled
positive within 24 hours
(by day 0).

The mean TTP for
Gram-negative bacilli is
shown in Table 3. Out
of 69 GNB isolates,
84%, 96%, 99% &
100% were detected
within 24 hours, 48
hours, 72 hours and 96
hours respectively.
None were detected on
day 4 (on the 5th day).

As shown in Table 4,
the mean TTD for
Contaminants was
25.13 hours. 68% (94/
1of 39) Contaminants
were detected on day 0,
and 23% (32/139) were
detected on day 1.

The relation
between the volumes of
blood with TTP is
shown in Table 5.
Overall TTD from bottles
with adequate volume

and inadequate volume was
18.45 hours & 19.71 hours
respectively.

Table 6 represents the
time taken at various
stations before loading
blood culture bottles into
BacT/ALERT machine.
Table 7 shows the effect of
loading delay on positivity

rate and TTP for true pathogens. The mean time from
loading to signal positive was 23.32 & 23.39 hours
during routine & emergency hours. However, the mean
unloading delay during routine & emergency hours was
36.74 & 98.8 minutes respectively. During routine &

Table 1 — Comparison of TTP in GPC, Yeast, GNB & Contaminants (N=236)

Organism Numbers TTP-No of blood cultures signaled positive in
of BacT/ALERT on the day(hours)

isolates Mean Time 0(24) 1(48) 2(72) 3(96) 4(120)
(hours)

Gram-positive Cocci 24 16.29 21 2 1 0 0
Gram-negative Bacilli 69 17.52 58 8 2 1 0
Contaminants 139 25.13 94 32 10 2 1
Yeast 4 66.98 0 2 1 0 1

236 22.71 173(73%) 44(19%) 14(6%) 3(1%) 2(1%)

Table 2 — TTP for Gram-positive cocci (N=24)and Yeast (N=4) isolates

Organism Numbers TTP-No of blood cultures signaled positive in
of BacT/ALERT on the day(hours)

isolates Mean Time 0(24) 1(48) 2(72) 3(96) 4(120)
(hours)

GPC :
Staphylococcus aureus 11 18.58 8 02 01 _ _
Staphylococcus epidermidis 4 18.5 4 _ _ _ _
Staphylococcus hominis 3 13.22 3 _ _ _ _
Staphylococcus haemolyticus 1 16.53 1 _ _ _ _
Streptococcus pyogens 2 11.45 2 _ _ _ _
Streptococcus pneumoniae 1 7.66 1 _ _ _ _
Streptococcus mitis 1 14.11 1 _ _ _ _
Enterococcus faecium 1 11.7 1 _ _ _ _
Total 24 16.29 21 2 01 0 0

Yeast :
Candida albicans 2 56.49 _ 2 _ _ _
Cryptococcus laurentii 2 77.48 _ _ 1 _ 1
Total 4 66.98 0 2 1 0 1

Table 3 — TTP for Gram-negative bacilli (N=69)

Organism Numbers TTP-No of blood cultures signaled positive in
of BacT/ALERT on the day(hours)

isolates Mean Time 0(24) 1(48) 2(72) 3(96) 4(120)
(hours)

Escherichia coli 20 15.38 17 3 _ _ _
Klebsiella pneumoniae 18 10.92 18 _ _ _ _
Salmonella typhi 2 14.72 2 _ _ _ _
Salmonella paratyphi A 6 20.98 5 1 _ _ _
Acinetobacter spp 6 11.93 6 _ _ _ _
Pseudomonas spp 4 46.37 2 _ 1 1 _
Citrobacter sedalkii 1 8.23 1 _ _ _ _
Enterobacter cloacae 1 7.6 1 _ _ _ _
Shigella sonnei 1 11.81 1 _ _ _ _
Aeromonas hydrophilia 3 17.74 2 1 _ _ _
Brevundimonasdiminuta 1 37.55 _ 1 _ _ _
Brucella melitensis 1 44.51 _ 1 _ _ _
Burkholderia cepacia 1 22.36 1 _ _ _ _
Ralstonia 1 21.35 1 _ _ _ _
Stenotrophomonas maltophilia 2 16.08 2 _ _ _ _
Sphingomonaspaucimobilis 1 53.73 _ _ 1 _ _
Total 69 17.52 58 8 2 1 0
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emergency hours, the maximum time taken to unload
the bottles was 249 & 518 minutes (4.15 & 8.6 hours)
respectively.

DISCUSSION

Time to positivity is a parameter provided by the
automated blood culture system. Time is calculated
from the incubation of bottles until a positive signal is
detected2,5. Many published studies mention that TTP
of blood cultures is a prognostic factor in the cases of
bacteremia caused by Gram-positive and Gram-
negative micro-organisms such as S aureus, S
pneumoniae, E coli, Klebsiella pneumoniae and

Burkholderia pseudomallaei. They
also mention that a short TTP
reflects a surrogate marker of
bacterial concentration in blood and
it suggests severe bacteremia. It can
affect clinical outcomes such as an
increase in mortality rates, increased
length of stays and hospitalization
costs3.

A continuous monitoring system detects all positive
signals in a relatively short period, the majority within
24 hours6,7. In our study, the mean TTP for all the
isolates (true pathogens & contaminants) was 22.71
hours. Lambregts, et al found that the median TTP
was 15.7 hours which is similar to our findings. The
authors also found that neutropenia was a predictor
for short TTP and antibiotic pre-treatment was a
predictor for prolonged TTP8.

Previous reports have also shown that clinically
significant organism was generally detected within 3
days of incubation5,7,9,10.  In our study, 81% of true
pathogens were detected within 24 hours and 98% of
true pathogens were detected within 72 hours. The
Mean TTP for GPC, GNB & Yeast was 16.29 hours,

17.52 hours and 66.98 hours respectively. Out
of 24 GPC isolates, 88% were detected within
24 hours. A total of 72% of Staphylococcus
aureus isolates and all other GPCs were
signaled positive within 24 hours. Out of 69
GNB isolates, 84% were detected within 24
hours. All (100%) isolates of Candida albicans
were detected within 48 hours. Kurlat, et al
reported that all isolates of group B
streptococcus, Escherichia coli, Klebsiella
species and Staphylococcus aureus were
identified by day 210. In our study, 100% GPC
& GNB isolates were detected within 72 hours

and 96 hours respectively. Similar to our findings, TTD
for fungal isolates varied between 48 hours – 120
hours10.  Pan F, et al found that the average TTP of all
positive blood cultures was 30.97 and the TTP of Gram-
negative strains was significantly shorter than that of
Gram-positive strains and fungi11.

In our study,the mean TTP for Contaminants was
25.13 hours. Amongst them, 68% of Contaminants
were detected within 24 hours whereas 32% of
Contaminants were detected after 24 hours. A study
conducted by Kennedy found that those generally
regarded as Contaminants (CoNS & Bacillus spp) were
detected much later than other isolates7.  Although

Table 4 — TTP for Contaminants (N=139)

Organism Numbers TTP-No of blood cultures signaled positive in
of BacT/ALERT on the day(hours)

isolates Mean Time 0(24) 1(48) 2(72) 3(96) 4(120)
(hours)

Coagulase Negative 97 25.4 65 25 5 1 1
  Staphylococci (CONS)
Bacillus spp 42 24.1 29 7 5 1 _

139 25.13 94 32 10 2 1

Table 5 — Comparison of blood volume with TTP for true
Pathogens (N=97)

Volume (N) Mean TTP (hours)

GPC Adequate (10) 16.26
Inadequate (14) 16.31

GNB Adequate (24) 16.21
Inadequate (45) 18.22

Yeast Adequate (2) 56.31
Inadequate (2) 76.98

Total Adequate (36) 18.45
Inadequate (61) 19.71

Table 6 — Time taken at different stations before loading
blood culture bottles (N=761)

Meantime (minutes)

Collection time- Pneumatic station 28.7
Pneumatic station – Microbiology laboratory 16.23
Microbiology laboratory– Loading time 32.00
Total time 76.9

Table 7 — Comparison of loading delay (collection to loading duration)
with TTP for true Pathogens (N=97)

GPC GNB YEAST

Loading Numbers Mean Numbers Mean Numbers Mean
delay TTP TTP TTP
(hours) (hours) (hours) (hours)

0-1 17 16.99 28 18.43 1 55.81
1-2 7 14.59 28 17.91 3 70.37
2-3 0 - 9 12.41 0 -
3-4 0 - 2 16.5 0 -
4-5 0 - 0 - 0 -
5-6 0 - 1 9.6 0 -
>6 0 - 1 36.93 0 -
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lower inoculum is associated with longer TTP for
Contaminants, there is no consensus on whether the
TTP is predictive of contamination versus true infection.
This has been emphasized that those isolates that
were considered clinically relevant were detected
earlier than those regarded as contaminates.

TTP can be influenced by various factors. During
the study, we tried to assess the effect of blood volume
on TTP. We observed that inadequate blood volume
took longer TTP for GNB & Yeast isolates than
adequate volume bottles. TTP was not affected by blood
volume in GPC isolates. Overall, TTP from bottles with
inadequate volume was higher than from bottles with
adequate volume indicating the significance of blood
volume on the TTP.

The second important parameter that affects TTP
is the loading delay of the bottles into the instrument.
Published guidelines recommend that the interval
between the collection of blood and the entry of the
bottles into an automated blood culture system should
not be longer than 2 or 4 hours; also, manufacturer
instructions indicate that inoculated vials should be
transported to the laboratory as quickly as possible2.
Many studies observed that in half of the investigated
laboratories, bottles were not immediately incubated
during nightshifts. Studies show that a delay in
processing can impact time to positivity, presumptively
due to an extended lag phase resulting from storage
at suboptimal temperature8.  In our study, most of the
bottles were loaded into the instrument within six
hours. With the increase in loading delay, the true
pathogen positivity rate decreases in the present study.
However, when loading delay was compared with TTD,
the mean TTD of GPC & GNB isolates was not affected.
Different patient populations might be the reason for
such variations. Moreover, contrary to the Italian study
where the laboratory in the university hospital is closed
on Sundays and holidays, a central diagnostic
laboratory at our place operates on weekends and
holidays12. Janapatla, et al conclude that an overnight
delay of 15 hours of bottles leads to an increase in the
detection time of the pathogen from 25.9 hours to 40
hours, which might influence clinical therapy13. In
contrast, Panday, et al in their study showed that pre-
analytical time for the three pre-defined cut-off values
did not influence blood culture yield12.

Time to removal is defined as the time taken from
the positive signal in system until the bottle is removed
for subsequent sub-culturing for isolation of the
organism2. In our study, the mean unloading time

during routine & emergency hours was 36.74 (0.6
hours) minutes & 98.8 (1.65 hours) minutes
respectively. The study conducted by Emeraud, et al
conclude that the mean unloading time for positive
bottles is 5.8 hours which is explained by the fact that
the positive bottles are not unloaded during the night
duty period this can result in obtaining false negative
results14. In our study, maximum time taken to unload
the bottles was 249 & 518 minutes (4.15 & 8.6 hours)
during routine & emergency hours respectively. At our
place, diagnostic laboratories were open for 24 hours
throughout the year. Blood culture bottles were
processed during routine and emergency hours by
trained technicians. However, the number of laboratory
technicians during routine and emergency hours differ
(less number during emergency) which might be
responsible for delays in loading & unloading bottles.
The reasons for unloading delay during working hours
must be identified and necessary actions should be
taken. Such a delay in unloading the positive bottles
can affect the total time required to identify the
organism and inform the result of the clinicians. Positive
blood cultures are critical alerts and must be processed
immediately to decrease the turn-around time which
can save the life of the patients. Our data and results
refer to typical operative conditions and describe what
was actually occurring in the laboratory. The findings
of the study require attention by the laboratory staff
and Head of the department for future interventions to
improve the quality of blood culture results.

Limitation of study : The study was conducted at
a Tertiary Care Teaching Hospital with a smaller number
of blood samples (761) & patients (604) within a short
period of time and the findings may not be
generalizable to all hospitals. Parameters including
timing of venepunctures, skin antisepsis, antibiotic
treatment prior to sampling, patient comorbidities and
manual measurement of blood volume in bottles (as
per manufacturer’s instructions) might have affected
the results.

CONCLUSION

As positive blood cultures are critical alerts; every
step should be taken to decrease the loading &
unloading delay of blood culture bottles for the final
reduction of turn-around time and timely intimation of
positive blood culture results to clinicians. For analytic
issues of loading and unloading delays at the
laboratory, all the concerned staff should be informed
about the importance of the blood cultures and the
effect of such delays on patient outcomes.
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Original Article

A Study on Non-motor Manifestations in Young Onset Parkinsons
Disease (YOPD) in Eastern Indian Population

Praveen Kumar Yadav1, Samsudheen K K2

Background : Non-motor Symptoms (NMS) are extremely common in Young Onset Parkinson Disease (YOPD)
with high incidence of neurobehavioral and autonomic dysfunction which should be given greater emphasis as it will
affect the Quality of Life.

Materials and Methods : This is a cross-sectional study in which all consecutive patients of age less than 50
years satisfying the UPKRDS Diagnostic criteria for Idiopathic Parkinson’s Disease (IPD) attending the Neurology
Outpatient services at a super speciality clinic during study period July 1, 2021 to April 30, 2022 were included in the
sample. All secondary causes of parkinsonism like drug induced, multi-infarct state and normal pressure
hydrocephalus were excluded. All patients were examined, and demographic data and non-motor symptoms were
documented using the Non-motor Scale (NMSS) of International Parkinson’s and movement disorder society and
modified Hoehn & Yahr staging used for staging.

Results : A total 32 patients were diagnosed with YOPD during the study period. Out of which 19 (59.37%) were
Males and 13 (40.32 %) were Females. Majority of the patients were in the age group of 40-50 years (84%) and onset
of illness in 1 month to 5 years (78.17%) with  37% each of patients were in the H & Y Stages I-1.5 and  1.5-2. Common
Non-motor Symptoms (NMS) observed were anxiety (71.87%), memory loss (59.37%) and depression (56.25%).
Most of the patients had one or more autonomic symptoms and sleep disturbances.

Conclusion : Non-motor Symptoms were present in all patients (100%) with anxiety, memory loss, depression
and constipation are being the commonest of the NMS.

[J Indian Med Assoc 2024; 122(7):  43-6]

Key words : Non-motor Manifesations, Young Onset Parkinsons Disease (YOPD).

Editor's Comment :
Non-motor manifestations are very commonly seen in YOPD.
Depression, anxiety and constipation are the commonest to
be seen in this study.

Parkinson’s Disease (PD) is a neurodegenerative
disorder characterized by bradykinesia, rest

tremor, rigidity and postural instability along with
variety of Non-motor Symptoms (NMS)1. It is usually
considered as age related disease with mean age in
early to mid 60s, but it can occur in early life also2.
Based on age of onset, PD can be divided into early
and late [Late Onset PD (LOPD)]. Early Onset PD
(EOPD) further subdivided into Juvenile Onset PD
(JOPD) (before 21 years) and Young Onset PD (YOPD)
(between 21-40 years of age) while onset after 60
years defines LOPD3-5. Due to lack of consensus,
the maximal age for YOPD has varied from 40 to 553,6,7

and minimal age for LOPD has varied from 50 to 703,8,9.
The prevalence of PD in the Western World has

been reported to range from 130 to 200 per 100,000 in
community-based studies but reported as high as

2000/100,000 in individuals over 80 years of age10-13

and YOPD represents 5-7% of this. As per WHO (14
June, 2022) prevalence of Parkinson disease has
doubled in the past 25 years with global estimates in
2019 showing over 8.5 million individuals living with
PD, 5.8 million disability-adjusted life years and
329,000 deaths.

YOPD and LOPD are similar in both clinical and
pathological features, except for higher rate of
treatment-related dyskinesias14, slow onset of
progression and impact on Quality of Life (QOL)
especially due to NMS14-18. YOPD patients facing
occupational and life style challenges than LOPD not
only due to motor symptoms but also due to NMS like
depression, sexual dysfunction, marital conflict, loss
of occupation and future uncertainty19-21. It also leads
to behavioural disorder like addiction, impulse control
disorders like gambling, compulsive shopping and
sexual addiction.
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MATERIALS AND METHODS

This is a cross sectional study in which all
Consecutive patients less than fifty years satisfying
the UPKRDS Diagnostic criteria for Idiopathic
Parkinson’s Disease (IPD) attending the Neurology
Outpatient services at a Super Speciality Neurology
Clinic, Durgapur during study period July 1, 2021 to
April 30, 2022 were included in the sample. All patients
were examined and demographic data and Non-motor
Symptoms were documented using the Non-motor
Scale (NMSS) of International Parkinson’s and
movement disorder society and modified Hoehn  &
Yahr staging used for staging.Local Ethical committee
clearance was taken by Asansol Durgapur Ethics
Committee before starting the study, Letter no -(15/
21). Exclusion criteria- All secondary causes of
parkinsonism like drug related, multi-infarct state and
normal pressure hydrocephalus were excluded.

RESULTS

A total 32 patients were diagnosed with YOPD and
satisfied the inclusion criteria of study. Out of which
19 (59.37%) were Males and 13 (40.32%) were
Females. In 27 patients were within 40-50 years (84%)
and remaining 5 patients were within 30-39 years
(16%). The Hoehn  & Yahr (H& Y) stages were 1-1.5
(37 %), 2(37%) and least common H & Y stage was
3-5 (25%) (Table 1). Onset of illness was most
commonly between 1 month - 5 years (78.17%) followed
by 6 years -10 years (21.87%) and 11years - 15 years
(6.25%) in descending order (Fig  1).

Non-motor Symptoms (Table 2) seen in decending
order were Memory loss (59.37%), constipation
(46.87%), Sexual dysfunction (40.62%), Anxiety

(71.87%), Depression (56.25%), Nocturia (43.75%),
Urinary Frequency (28.12%), Insomnia (43.75%),
Urinary Urgency (15.62%), Day Time Sleepiness
(13.25%), Loss of Taste and Smell (28.12%), Excess
Sweating (31.25%), Frozen Shoulder (31.25%),
Restless Leg Syndrome (12.05%), Dizziness (9.37%),
Panic Attack (18.75%), Fainting (15.05%), RBD
(9.37%) and Hypersalivation (3.12%).

DISCUSSION

YOPD is almost similar to LOPD in clinical picture
except in slow disease progression22, less falls,
freezing3 and increased treatment related motor
complications14. In this study, it is only focussed on
clinical profile of Non-motor Symptoms of YOPD
regarding their relation to stage and duration of disease.
Out of 32 patients included in this study majority are
coming under the age group of 40-50 years (84%)
followed by 30 -39 years. Onset of illness in majority
of patients are 1 month to 5 years (78.17%) followed
by 6 years -10 years (21.87 %) and 11years-15 years
(6.25 %) with equal distribution in both 1-1.5 and 2
H&Y staging (37% each) and remaining 26% patients
are in 3 -5 stage. NMS included in this study consist
of autonomic dysfunction, sleep disorders,
psychological and behavioural disorders, sensory and
cognitive symptoms and all patients were shown one
or more NMS.

The most common NMS is Anxiety (71.87%)
followed by Memory loss (59.37%), Depression
(56.25%) and Constipation (46.87%) compared to a
study conducted in Indian populations which shows
Depression (45.6%), Anxiety (45.4%) and Apathy

Table 2 — NMS in descending order of prevalence in study
population

Non-motor Symptoms Percentage of Study Population (%)

ANXIETY 71.87
MEMORY LOSS 59.37
DEPRESSION 56.25
CONSTIPATION 46.87
NOCTURIA 43.75
INSOMNIA 43.75
SEXUAL DISORDER 40.62
DAY TIME SLEEPINESS 31.25
EXCESSIVE  SWEATING 31.25
FROZEN SHOLDER 31.25
URINARY FREQUENCY 28.12
LOSS OF TASTE & SMELL 28.12
PANIC ATTACK 18.75
URINARY URGENCY 15.62
RESTLESS LEG SYNDROME 12.05
FAINTING 12.05
DIZZNESS 9.37
REM SLEEP BEHAVIOURAL DISORDER 9.37
HYPER SALIVATION 3.12

Table 1 — Hoehn & Yahr stages

Hoehn & Yahr Stage Patient number (Total-32)

1 - 1.5 12
2 - 3 12
3 - 5 8

Fig 1 — Onset of illness
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(30.5%)23. A similar study in USA shows similar rate
of Depression (48.3%)24. YOPD usually defines
between 21-40 years but there is lack of consensus
regarding the upper limit which varies from 40 to 55
years in different studies. We considered the upper
limit of age as 50 years. Cognitive decline is less in
YOPD compared to LOPD25,26, even though it is more
dependent on age. In this study Memory loss was
the 3rd most common NMS which is probably due to
the increased age of patient (84% is between 40-50
years) . Genetic study was not included in this study
even though genetic predisposition is well recognised
with age of onset-younger the age higher the genetic
association27. Family history is reported in 20% of
YOPD patients compared to  6.9% of LOPD patients,
and the age-specific risk of PD is 7.8-fold higher in the
relatives of patients with YOPD compared to 2.9-fold
among the relatives of patients with LOPD7,28. Many
genes are considered causing PD which mainly include
SNCA, LRRK2, GBA. Duplication of PARK 1 gene is
associated with NMS like severe psychiatric features.
In 1/3rd of the study population frozen shoulder was
seen and panic attack was documented in 18.75% of
the study population. In several studies restless leg
syndrome had a higher rate5,9,18,29-33 compared to
12.05% in our study. Other common manifestations
were  constipation, urinary urgency, frequency, sexual
dysfunction, hyper salivation, excessive sweating,
fainting and loss of smell and taste.Sleep disturbances
like REM Behavioural Disorders, excessive day time
sleeping and insomnia were seen commonly in the
study population. NMS in YOPD has to be diagnosed
early and treated because it affects the peak and
productive years of life which leads to loss of
employment, social and family conflicts, loss of self-
esteems and various addictive behavioural problems.
There is a diagnostic challenge in YOPD mainly due
to rarity and age of onset because PD is mainly
considered as a disease of elderly and this leads to
multiple neurologist visit, multiple investigations and
delay in diagnosis and treatment19,6.

Limitations: Small sample size, cross sectional
study, genetic study is not done in the patients

CONCLUSION

Non-motor Symptoms were seen in all the patients
with Young Onset Parkinsons Disease (YOPD) in our
study. Anxiety, Memory Loss, Depression and
Constipation are the commonest non motor
manifestations.
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Lung cancer is the most common cancer and the
 leading cause of cancer-related deaths Worldwide.

As per the latest report of GLOBOCAN, 1.83 million
people have lung cancer, accounting for 12.9% of all
cancers Worldwide1. It is a lethal disease
characterized by uncontrolled malignant proliferation
of the epithelial cell lining of the lower respiratory tract.
In India, lung cancer accounts for 5.9% of all cancers2.

Being diagnosed with cancer and undergoing anti-
cancer treatment can result in physical symptoms
such as exhaustion, shortness of breath and various
psychological issues. These issues may persist
throughout the cancer journey. They can affect

anywhere from 20% to 58% of patients. Three studies
have shown that lung cancer patients experience the
highest levels of psychological distress, ranging from
17.0% to 73.0%4. As per the definition given out by
the National Comprehensive Cancer Network (NCCN)
guidelines, distress refers to a multifactorial and
unpleasant emotional experience involving
psychological, social, spiritual and physical changes.
Clinically significant psychological distress is linked
to a number of adverse outcomes, including
discontinuing anti-cancer therapy, prolonged hospital
stay, higher suicidal risk, poor Quality of Life and higher
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Background : The symptom burden of lung cancer is higher than that of other malignancies, but less is known
about the incidence of psychological distress and how it can be connected to the physical symptom load in lung
cancer patients. We evaluated the impact of physical illness on psychological distress among stable patients with
lung cancer.

Materials and Methods : The respiratory medicine department of a tertiary health care centre recruited 90 patients
with stages I to IV lung cancer for a study. The study used the DASS-21 scoring tool to evaluate psychological
distress. Regression analyses were conducted to determine the relationship between distress and symptoms, type
of cancer and Tumor, Node and Metastasis staging.

Results : Out of all the patients enrolled, 26.67% had moderate depression according to the DASS-21 scale. On
the Likert scale, 55.56% of participants reported moderate anxiety and 9% had clinically significant severe anxiety.
Mild depression was present in 34.44% of patients and moderate depression in 26.67%. Only 12% of enrolled
participants showed signs of stress. Our analysis indicated that males were more likely to report symptoms of
depression, anxiety and stress. Age also affected depression, anxiety and stress noted in our study participants. In
addition, smoking, cancer stage and clinical symptoms showed significant associations with all DASS-21 subscales.

Conclusion : This study showed that patients with lung cancer had a high proportion of depression and anxiety. It
has been suggested that the psychological well-being of lung cancer patients should be given greater consideration
to improve their overall management.

[J Indian Med Assoc 2024; 122(7):  47-51]

Key words : Psychological Distress, Health-related Quality of Life, Lung Cancer.

Editor's Comment :
Lung cancer patients may suffer from depression and
anxiety. In this study, more than half experienced moderate
anxiety, and more than a quarter had moderate depression.
The primary factors related to psychological distress in
patients with lung cancer are age, smoking history, cancer
stage, and the presence of physical symptoms.
The management of lung cancer should prioritize
psychological distress due to its high prevalence and
detrimental effects. Early identification and intervention in
moderate and severe cases can improve patients’ overall
well-being and potentially improve treatment outcomes.
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risk of mortality. Moreover, a previous study also
evidenced that psychological distress can accelerate
the growth of tumour cells. Emphasizing the
significance of diagnosing and treating emotional
distress and mood disorders, healthcare professionals
Worldwide recognize the sixth vital sign when treating
cancer patients.

To improve clinical care and nursing in the future,
the present study was proposed to evaluate the impact
of physical illness on psychological distress among
stable patients with lung cancer.

MATERIALS AND METHODS

Study Design and Setting :
A cross-sectional questionnaire-based study was

conducted in Kasturba Chest Hospital, Department of
Respiratory Medicine, King George’s Medical
University, Lucknow, UP. This study was approved by
the Institutional Ethics Committee (Ref. Code: XIII
PGTSC-IIA/P4). A written informed consent was
obtained from all the participants prior to enrolment.
Data was compiled in pre-formed study-questionnaire.

All the patients coming to OPD and IPD who were
histopathologically diagnosed with lung cancer of age
greater than 18 years were enrolled in the study from
February, 2021 to January, 2022. Exclusion criteria
were patients who didn’t give consent, patients with
pulmonary metastasis of extra-pulmonary malignancy
and sputum positive for pulmonary tuberculosis.

Measures :

The DASS-21 questionnaire was chosen to
measure depression, anxiety, and stress
simultaneously and does not take into account cultural
background and we chose the  validated short version
to save time. The domain of depression evaluates low
self-esteem, low positivity and hopelessness. The
anxiety domain assesses subjective feelings of fear,
physiological hyperarousal and autonomic arousal and
the stress domain considers negativity, agitation and
tension. This is in accordance with the tripartite theory,
which suggests that anhedonia (loss of pleasure), or
lack of positivity, is an integral factor differentiating
depression from anxiety. This instrument aims to
assess and discriminate symptoms of anxiety and
depression, based on the Tripartite Model, which
groups the symptoms of anxiety and depression into
three factors5 : (a) the presence of negative affect
(depressed mood, insomnia, irritability), (b) specific
factors of depression (anhedonia, absence of positive
affect) (c) specific symptoms of anxiety (somatic
tension and hyperactivity).

Consisting of 21 items, each factor groups seven
items answered using a four-point Likert-type scale,
indicating the severity and frequency of symptoms
experienced in the previous seven days. Responses
were measured on a Likert scale ranging from 0 to 3:

did not apply to me at all.
applied to me to some degree, or some of the
time.
applied to me to a considerable degree or a
good part of the time.
applied to me very much or most of the time.

Interpretation of Depression, Anxiety and Stress
Scale Questionnaire :

DASS-21, a shorter version of 42 item
questionnaire, is a validated tool for evaluating
psychological burden and assessing the psychological
state in a wide range of diseases. There were 21
questions evaluating depression, anxiety and stress
components in a clinical setting. As represented in
Table 3, scores of 0-9, 10-13, 14-20 and 21-27 were
considered normal, mild, moderate and severe,
respectively. A score above 27 was considered as
having an extremely severe condition of depression.

Data Analysis :

The measurement variables were presented as
mean standard deviation, whereas the enumeration
data, such as gender, age, smoking, etc, were
expressed by frequency (cases). To look at the
respondents’ demographics and other chosen
variables, an analysis of descriptive statistics was
done. To compare the variations among subgroups,
the T-test, One-way Analysis of Variance (ANOVA),
and Kruskal-Wallis test were employed. By modifying
the important variables in a univariate analysis at
P<0.10, multiple linear regression was utilised to
investigate the psychological impact and probable
contributors. The significance threshold was
established at P<0.05.

RESULTS

Patient Characteristics :

In 90 patients, who consented to complete the
DASS-21 questionnaire, were enrolled in the study.
Patient demographics and baseline characteristics are
shown in Table 1. The patients enrolled in the study
ranged from 38 to 76 years. The mean age of subjects
was 54.14 ± 9.4 years. The majority of patients were
male (80%), with only 20% females. 37.78% of the
patients were educated at the primary level, 18.89%
at the secondary level and 28.89% at the tertiary level,
respectively, 14.44% were uneducated. Of the 90
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participants, most respondents (62.22%) were
employed and 37.7 were unemployed.

Likewise, 56.67% were living in urban areas, while
43.33% were rural residents. 13.33% of the patients
were current smokers and 52.22% were ex-smokers.
34.44% of the participants were non-smokers too. The
average time since first lung cancer diagnosis in this
patient cohort was 232 days (Table 1).

The duration of smoking among smokers and ex-
smokers ranged from 0 to 15 years. Most of the
participants (41%) had a smoking history of more than
ten years. While 30% of the smokers had a history of
0-5 years, followed by 29% with 5-10 years of duration
of smoking, respectively.

The clinical presentation of patients is shown in
Table 2. The most common clinical finding observed
was hemoptysis (65.56%), followed by breathlessness
(52.22%) and chest pain (46.67%). The less common
clinical finding among lung cancer patients in our study
was cough which was presented by 42.22% of the
participants.

In 86.67% of the participants had NSCLC, while
SCLC (13.33%) was less prevalent among our study
group. In 71.11% (n = 64) of the study participants

were in Stage III/IV at the time of questionnaire
administration. The remaining 13% of the stage II
patients were diagnosed at earlier stages and had
progressed to Stage III.

Prevalence of Psychological Distress in Study
Participants :

Fig 1 represents the frequency distribution of
different scores of DASS-21 parameters. Depression
scale scores ranged from 2 to 18, while anxiety scale
scores ranged from 3 to 16 and stress scores from 3
to 17, respectively, for all the lung cancer patients
enrolled in the study. As regards the psychological
distress of our sample, we observed that the mean
score for depression was 10.73 ± 3.5, for anxiety was
10.64 ± 3.02 and for stress was 10.71 ± 3.16. Most
patients had mild depression (average 10.73) and
moderate anxiety (average 10.64).

Table 3 is a representation of the distribution of
patients in psychological distress categories. Anxiety
was very common among all the lung cancer patients
enrolled in our study. 34.44% of the patients had mild
depression, while 26.67% had moderate depression.
55.56% of patients were having a moderate level of
anxiety at the time of enrolment and 10% were
suffering from severe anxiety. Stress was observed in
only 12% of all the enrolled participants.

Regression Analysis :

For regression analysis, all socio-demographic
variables from Table 1 were included, except
educational background, residential area and family
income, as these variables had a high percentage of
missing data. Results of univariate and multivariate
regression analysis for depression are presented in

Table 1 — Socio-demographic characteristics of patients
(n=90)

Characteristics Value %

Age ± SD (in years) 54.14 ± 9.4
Gender Male 72 80

Female 18 20
Education Illiterate 13 14.44

Primary School Certificate 34 37.78
Middle School Certificate 17 18.89
>High School Certificate 26 28.89

Occupation Unemployed 34 37.78
Employed 56 62.22

Residence Rural 39 43.33
Urban 51 56.67

Economic LIG 30 33.33
  Status MIG 60 66.67
Smoking Smokers 12 13.33

Non-smokers 31 34.44
Ex-smokers 47 52.22

Duration of 0-5 years 18 20.00
   smoking 5-10 years 17 18.89

>10 years 24 26.67

Table 2 — Clinical characteristics of patients (n=90)

Symptoms No %

Cough 38 42.22
Chest pain 42 46.67
Breathlessness 47 52.22
Hemoptysis 59 65.56
Respiratory distress 54 60.00
Types of Cancer NSCLC 78 86.67

SCLC 12 13.33
Stage Early (I/II) 13 14.44

Advanced (III/IV) 64 71.11

Fig 1 — Prevalence of psychological distress in study
participants

Table 3 — Patients Distribution on Psychological Distress
Categories

Normal Mild Moderate Severe

Depression 35(38.89%) 31(34.44%) 24(26.67%) 0
Anxiety 14(15.56%) 17(18.89%) 50(55.56%) 9(10%)
Stress 79(87.78%) 11(12%) 0 0
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Table 4. The multivariate
analysis indicated that Males
were more likely to report
symptoms of depression,
anxiety and stress (95% CI:
2.09-13.08; 95% CI: 1.23–
6.89; 1.19-3.92 respectively),
Similarly, age-associated
depression, anxiety and stress
were also noted in our study
participants (95% CI: 0.08-
0.88; 95% CI: 0.05-0.16; 95%
CI:0.06-0.19). Furthermore,
smoking, stage of cancer and
clinical symptoms were also
significantly associated with all
DASS-21 subscales.

DISCUSSION

Lung cancer is a major public health problem in
both developed and developing countries. The diagnosis
of cancer or its treatment may have a negative impact
on essential areas of a patient’s well-being in lung
cancer. Therefore, one of the main goals of palliative
care is to alleviate uncomfortable symptoms across a
variety of domains. However, reports of palliative clinical
trials in the field of cancer are frequently restricted to
the effect of treatment on survival, toxicity, or physical
symptoms rather than psychological effects6.

In the present study, we explored the level of
psychological distress with histologically proven lung
cancer patients and further explored the related factors
of depression and anxiety. The patients with lung
cancer coming to OPD and IPDs of Department of
Respiratory Medicine in the year 2021-2022 were
recruited. In our study, the mean age of the participants
was 54.14 ± 9.4. In our study,the majority of patients
(80%) were males, followed by females, who were
20%. This is in accordance with the American Cancer
Society, 20167.

The majority of the patients were Ex-smokers
(52.22%), 13.33% were smokers and 34.44% of
patients were non-smokers. This is in contrast to the
study by Rittberg, et al 20208. In our study; we found
that hemoptysis was very common in nearly 65.56%,
followed by respiratory distress (60%). This is in
accordance with the work done by Zhang, et al 20199.
Regarding the clinical presentation of the patients,
86.67% suffered from NSCLC and 13.33% from SCLC,
which is again in line with the previous study conducted
by Prapa, et al 202110. It has been shown that
psychological distress is linked to a number of poor

clinical outcomes, including the discontinuation of
cancer therapy, low Quality of Life and increased
morbidity and death11. It is imperative to clarify the
potential mechanisms of the development and progress
of psychological distress among patients with lung
cancer to develop a more effective intervention protocol.

The characteristics of the patients related to
depression and anxiety were investigated. It was found
that 26.67% of the total enrolled patients had
moderated depression as per the DASS-21 scale. Our
results were inconsistent with previous findings by
Tian, et al 202112. Although some studies reported a
higher detection rate13-14. The proportion of anxiety in
the patients with lung cancer in our study was
relatively high, ie, 55.56% of the participants had
moderate anxiety on a Likert scale, followed by 9%
suffering from severe anxiety. Compared with the
previous investigations, the proportion of anxiety
reported in our study was higher15. This might be
related to the fact that patients treated in tertiary
hospitals were generally diagnosed in the past.
Research showed that anxiety was the main
psychological disorder that gradually increased as
time passed, with further investigations16. This study
also showed gender, age and smoking were related
factors for depression and anxiety. The percentages
for the prevalence of psychological distress vary among
many studies. For instance, in a recent multi-centre
study involving 561 patients, the prevalence of
depression and anxiety was 19%17. In another cross-
sectional study, these percentages increased to 88%
for depression and 71.5% for anxiety. This variance
can easily be explained by considering the differences
in data collection methods, tools and settings.
Additionally, several factors should be considered when
interpreting data; for example, self-reported diagnosis

Table 4 — Multiple linear regression analysis of influence factors of anxiety,depression and
stress symptoms

Variable Depression Anxiety Stress

B (95% CI) P B (95% CI) P B (95% CI) p

Gender Male (ref) - - -
Female 2.09-13.08 <0.001 1.23-6.89 0.018 1.19-3.92 0.011

Age 0.08-0.88 0.006 0.05-0.16 <0.001 0.06-0.19 <0.001
Pathological Type :
   Adenocarcinoma 0.68-3.76 0.277 0.41-0.31 0.784 0.63-0.230 0.357
Squamous cell carcinomas 0.97-1.04 0.72 0.17-0.216 0.824 -0.151~0.311 0.737
Small cell lung cancer 0.65-3.82 0.32 0.97-1.02 0.882 0.47-1.82 0.808
Smoking 1.19-3.92 0.011 -1.740-1.094 0.052 0.052 0.320
Symptoms Cough 1.03-1.08 <0.001 1.40-9.58 0.008 1.40-9.58 0.008

Chest pain 1.23-5.27 0.012 -1.740-1.094 <0.001 2.53-14.17 <0.001
Breathlessness 1.8-10.7 <0.001 1.10-3.66 0.023 1.01-3.44 0.047
TNM staging II -0.27-0.07 0.562 0.06-0.85 0.021 1.03-3.98 0.041

III / IV 0.21-0.66 0.001 0.21-0.89 0.004 1.02-1.07 0.001
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lacks credibility and cultural differences can cause
differences in stress responses.

This study has some potential limitations that
should be further interpreted. First,the sample size
was relatively small; Quality of Life should also be
assessed simultaneously because it could help doctors
in daily practice as they closely monitor patients. Also,
Quality of Life is affected by the patient’s perception
of illness and treatment and it is altered by factors
such as harm, stress, perceptions and social
opportunities.

CONCLUSION

Our data shows that the patients with lung cancer
had a high proportion of depression and anxiety.
Conclusions indicated that the psychological disorders
of lung cancer should be paid more attention to for
better management of the patients. In fact, in patients
with mild symptoms of distress, psychological therapy
and those with moderate to severe distress should be
given psychological as well as pharmacological
therapy for better management and adherence to
treatment in lung cancer patients.

Conflicts of Interest : None
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Functional Outcome of Patients Operated by Mini Open Rotator Cuff
Repair in Tertiary Care Hospital of Ahmedabad City

Janak Mistry1, Tejas R Patel2, Parth M Patel3

Background : Rotator Cuff Tear is likely due to trauma and age related degeneration. The incidence of rotator cuff
tears increases with age. Symptomatic large full thickness tear can be progress, so needed early intervention. In
management of rotator cuff pros and cons of operative and non-operative treatment should be consider along with
patient age and occupation of patient.

Aims and Objectives : (1) To evaluate the outcome of rotator cuff repair by mini open technique. (2) To assess
post operative pain in rotator cuff repair patients.

Materials and Methods : In this prospective study, 30 patient treated with mini open rotator cuff repair between
March, 2021 to March, 2023 are considered. Outcome of this patient was evaluated with oxford shoulder score.

Results : 30 patient with operated for rotator cuff tear with mini open rotator cuff repair between age 18 to 65 were
studied. Most common cause was degenerative (43.4%), by chronic impingement (33.3%) and by Traumatic (23.3%).
Optimum range of movement was achieved in these patient in mean time to 1.5 months with minimal residual pain
or discomfort. 86.7% patients had 40-48 Oxford shoulder score. 56.7% patients had no difficulties postoperatively in
follow-up.

Conclusion : Result of this study indicate that rotator cuff tear repair with mini open technique shows good
outcome in term of range of movement at shoulder joint and minimal or no postoperative pain with minimal
postoperative complication.

[J Indian Med Assoc 2024; 122(7):  52-4]

Key words : Rotator Cuff Repair, Mini Open Technique, Oxford Shoulder Score, Outcome.

Editor's Comment :
The results of mini open rotator cuff repair are equivalent to
that of arthroscopic rotaor cuff repair in terms of function
outcome and recovery.
Mini open rotator cuff repair can be performed at a low cost
operation theatre setup as compared to arthroscopic rotator
cuff repair.
Arthroscopic rotator cuff repair has a longer learning curve
in comparison with mini open rotator cuff repair.
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The rotator cuff is formed by 4 muscles of the
shoulder which maintains the humeral head in

glenoid cavity and maintains the glenohumeral joint.
The rotator cuff includes the subscapularis,
supraspinatus, infraspinatus and teres minor
muscles1-3.

Glenohumeral joint is a ball and socket type of joint
in which a large humeral head fits in a smaller glenoid.
This makes the joint highly mobile but also makes the
joint unstable. The labrum around the joint, capsule
and the glenohumeral ligament along with the rotator
cuff muscles makes the joint more stable. The labrum
increases the depth of the socket by 50% around the
humeral head and increases its stability. The tendinous
insertions of rotator cuff muscle, the articular capsule,
the coracohumeral ligament and glenohumeral ligament
complex blends into a confluent sheet before its
insertion over the humeral tuberosities. The tendons
of the infraspinatus and supraspinatus muscles fuse

approximately 15mm proximal to their insertion and
cannot be easily separated by blunt dissection. The
infraspinatus and teres minor fuse near their
musculotendinous junction. The supraspinatus and
subscapularis tendons join as a sheath that surrounds
the biceps tendon at the entrance of the bicipital groove.
The roof of this sheath consists of portion of the
supraspinatus tendon and a sheet of subscapularis
tendon forms the floor. The rotator cuff act
simultaneously and synergistically.

Rotator cuff can be repaired either by mini open
surgery or arthroscopically. For the purpose of this
study, 30 patients were operated by mini open
technique and the torn tendon was fixed witha 2.8mm
suture anchor. The purpose of this study is to determine
functional outcome of the patient treated with mini open
rotator cuff repair technique.
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MATERIALS AND METHODS

The 30 patients who were part of this study were
primary evaluated clinically following which an MRI of
the affected shoulder was done to determine the tear
and the retraction (Figs 1 & 2).

Mini Open Rotator Cuff Repair :
A small skin incision of size 3-4 cm from

anterolateral edge of the acromion is made and
dissection is done up to the raphe between the anterior
and middle deltoid. The raphe is split and subacromial
bursectomy is done. Care must be taken to protect
the biceps tendon. The torn tendon of supraspinatus
is identified. In case the tendon is retracted to the
level of coracoid process, the tendon is pulled out
closer to the insertion site at the greater tubercle by
mobilizing the tendon. A suture anchor is gently
hammered at the outer edge of the insertion site and
the suture is passed 5mm medial to free end of the
tendon. Suture anchor is tied down on top of the tendon
with four or five knots to prevent impingment of suture
materials. The suture is secured by single row repair.
Wash with normal saline given. Overlying deltoid
muscle is repaired. Further closure is done in layers4,5.

Inclusion Criteria :
• Age between 18 to 65 years with restricted

range of movement
• Full passive range of movement at shoulder joint
• Fresh injury (retraction not beyond coracoid

process)

Exclusion Criteria :

• Associated bony injury
• Retraction of rotator cuff beyond coracoid

process
• Patient with overlying skin disease
• Stiff shoulder
Follow-up of all patients was done at regular pre-

decided intervals of 6 weeks, 3 months, 6 months and
12 months.

RESULT

30 patients operated for rotator cuff tear with mini
open rotator cuff repair between the ages of 18 and 65
were studied. Most common cause was traumatic (17
patients) followed by chronic impingement (10 patients)
and degeneration (3 patients) (Tables 1 & 2).

The average duration of operation was 86 minutes.
8 patients were found to have retraction greater than
suggested in MRI and so the duration in these patients
was more. Postoperative stay were uneventful for these
patients. Patients were advised to keep the shoulder
in abduction for 1 week. Arm sling was given for 4

weeks. Range of movement physiotherapy such as
gentle assisted forward flexion, extension and
pendulum movement were started on the first
postoperative day. Patients were allowed full active
range of movements at 3 months postoperatively. All
patients were encouraged to increase their range of
movement gradually. Out of 30 patients, 1 patient
encountered failure of repair which needed revision
surgery. Surgical site infection was seen in 2 patients,
which was managed by regular dressing and
antibiotics. Optimum range of movement was achieved
in these patients in an average time of 3.5 months

Fig 2 — 6 weeks Postoperative Clinical Photos

Fig 1 — Intra-operative pictures
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with minimal residual pain or discomfort.
Patients were evaluated at 3 weeks, 6 weeks, 6

months and 12 months interval. The functional outcome
of these patients was assessed on the basis of DASH
score. Most patient had a good functional outcome
(Table 3).

DISCUSSION

In this study, patients between the age of 18 and
65 years were selected, mean age of the patients was
45 years. Among these patients, the most common
cause was traumatic followed by chronic impingement
and least common case was degenerative changes.
Most patients had a good outcome with minimal
postoperative pain and good range of motion except 1
patient, who had failure and underwent revision surgery.
Two other patients presented with residual pain and
no improvement in range of movement due to
inadequate physiotherapy. Overall, 23 patients as had
improvement in range of movement and minimal to no
pain at shoulder.

CONCLUSION

Result of this study indicates that rotator cuff tear
repaired with mini open technique shows good outcome
in term of range of movement at shoulder joint and
minimal or no postoperative pain with minimal
postoperative complication. Early postoperative
physiotherapy may give good result. Mini open rotator

Table 2 — Cause of tear

Mode of rotator Number of
    cuff tear patients

Traumatic 17
Chronic impingement 10
degenerative 3

Table 1 — Cofield classification
of rotator cuff tear based on size

of tear6.

Small <1 cm
Medium 1-3 cm
Large 3-5 cm
Massive > 5 cm

Table 3 — Outcome of the patients based on the
Disabilities of Arm, Shoulder and Hand (DASH)

questionnaire7.

Score Number of patients

0 (no difficulties) 11
1-25 (mild difficulties) 12
26-50 (moderate difficulties) 5
51-75 (sever difficulties) 2
76-100 (unable) 0

cuff repair still stands as an effective treatment for
rotator cuff tear. However, studies with a greater
number of patients and a better design are needed to
validate the outcome.
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Study of Assessment of Change in Lipid Profile Pattern in Patients on
Hemodialysis
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Background : Chronic Kidney Disease (CKD) is a debilitating condition associated with high Cardio Vascular
Disease (CVD) morbidity and mortality. CVD is the leading cause of death in Hemodialysis (HD) patients accounting
for almost 50% of death. One of the main risk factor for cardiovascular events is Dyslipidemia.

Aims and Objectives : Aim of the study is toevaluate the pattern of development of Dyslipidemia in patients on
Hemodialysis (HD).

Materials and Methods : A case control study was done from April, 2022 to September, 2022. In 30 patients who
were on hemodialysis and age and sex matched 30 healthy controls were included in the study. In all the subjects the
serum levels of total cholesterol (CHOD-PAP), LDL cholesterol (Friedwald formula), HDL-cholesterol (CHOD-PAP)
and triglycerides (GPO-PAP) were estimated. BMI was calculated in all the subjects as per WHO guidelines.

Results : The study showed there is significant increase in TG and significant decrease in TC, LDL-C, HDL-C and
BMI in patients on HD compared to controls.

Conclusion : Patients on HD have significant decrease in TC, LDL-C, HDL-C and BMI depicting malnutrition
leading to inflammation accelerated atherosclerosis process and cardiovascular complications.

[J Indian Med Assoc 2024; 122(7):  55-7]

Key words : Cardiovascular Disease, Dyslipidemia, Hemodialysis.

Editor's Comment :
Education on dietary modification in patients on HD and
implementation of excercise in dialysis centres can prevent
the malnutrition and complications associated with
malnutrition inflammation leading to atherosclerosis which
leads to CVD.
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Chronic Kidney Disease (CKD) is kidney damage
defined as reduction of renal function and GFR of

less than 60 ml/min/1.73m2 for more than 3 months1.
It is estimated that in India 100,000 new patients of
ESRD enter renal replacement program annually and
an alarming number of about 8 million people are
suffering from CKD2,3. Chronic Kidney Disease is a
debilitating condition associated with high Cardio
Vascular Disease (CVD) morbidity and mortality4,5.
CVD is the leading cause of death in Hemodialysis
(HD) patients accounting for almost 50% of death4.
One of the main risk factor for cardiovascular events
is Dyslipidemia. Dyslipidemia has been established
as a well known traditional risk factor for CVD in
patients on maintenance HD. CKD is known to cause
an increase in triglycerides and a decrease in HDL
that mimic the lipid abnormalities of the metabolic
syndrome, which accelerate the progression of CKD
and increase the risk for CVD mortality6. The Kidney
Dialysis Outcome Quality Initiative (K/DQQI) guidelines

state that patients on MHD with fasting Triglycerides
(TG) >5.65 mmol/L, Low Density Lipoprotein (LDL)
>2.59 mmol/L and non HDL cholesterol >3.36 mmol/
L, should be considered for treatment to reduce the
cardiovascular complications in these patients5,6.
Keeping in view the mortality associated with CVD in
patients on hemodialysis and the association of
cholesterol levels with CVD in HD patients, we planned
to study the lipid profile of patients on hemodialysis in
comparison with healthy controls. This study was done
to know the type of lipid dysfunction in our HD patients
to adopt appropriate measures to decrease CVD
mortality in them6.

MATERIALS AND METHODS

A case control study was carried out for a period of
6 months from April, 2022 to September, 2022 in
Department of Biochemistry, Bidar Institute of Medical
Sciences Bidar. After obtaining approval from
Institutional Ethical Committee 60 subjects in the age
group of 30-45 years were selected from Department
of Medicine (Nephrology) Bidar Institute of Medical
Sciences and Hospital. Samples were collected from
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all the subjects after obtaining an informed consent.
Clinical history and physical examination of each
subject was carried out. The height and weight of all
individuals were measured. Body Mass Index (BMI)
was calculated in kg/m2.

Inclusion Criteria :
60 subjects within the age group of 30-45 years of

which
• 30 patients with end stage renal disease on HD

were taken as cases.
• 30 normal people were taken as controls.

Exclusion Criteria :

Individuals having Hypertension, Diabetes Mellitus,
Ischemic Heart Disease, Nephrotic Syndrome,
Hypothyroidism, Chronic Liver Disease and patients
taking lipid-lowering medications were excluded.

Sample Collection :
After 12 hours of overnight fasting about 5 ml of

venous blood was drawn from the subjects including
both cases and controls under aseptic precautions in
a sterile plain bulb and allowed to clot. The serum
was separated by centrifugation and used for estimation
of levels of TC by CHOD-PAP method7, HDL-C by
phosphotungstic acid method7, TG by GPO- Trider end
point method7, with the commercially available kit
method for ERBA CHEM-5 v2 plus semiautoanalyser7.
Serum LDL-C level was calculated from the measured
parameters by Friedwald formula7.

RESULTS

Results were expressed as Mean ± SD. For all the
tests, the probability value (p-value) of less than 0.05
was considered statistically significant and <0.001 as
highly significant. Decrease in BMI was seen in cases
with mean value of 17.22±1.66 and 21.35±1.5 in controls
which was highly significant (Table 1). A significant
elevation in serum triglycerides (p<0.001) and
decreased in serum levels of TC, LDL-C and HDL-C
was seen in cases as compared to controls (p<0.001).
The mean serum TG is 172.5±9.17 and 138.6±8.6 in
cases as compared to controls. The mean serum TC
is 142.5±5.5 and 152.33±4.36 in cases as compared
to controls.The mean serum HDL-C is 34.513±2.09
and 39.17±1.88 in cases as compared to controls.
The mean serum LDL-C is 84.4±3.6 and 119.53±6.2 in
cases as compared to controls (Table 2).

DISCUSSION

Dyslipidaemia is highly prevalent in patients on HD,
with predominance of the atherogenic triad, ie,
hypertriglyceridemia, elevated VLDL and reduced
HDL6,8. This accelerates the progression of
atherosclerosis and increase the risk for
Cardiovascular mortality. Patients with CKD are in the
highest risk category, ie, a Coronary Heart Disease
(CHD) risk equivalent, for risk factor management of
CVD.The incidence of Cardio Vascular Disease (CVD)
is high in patients on haemodialysis6. The present
study showed hypertriglyceridemia, reduced TC, LDL-
C and HDL-C and significantly lower BMI in cases as
compared to controls. These findings are in consistent
with the CHOICE study and study done by Pennel P,
et al6,9,10. Hypocholesterolemia is common in chronic
dialysis population, however the mechanisms are not
well delinated. Hypocholesterolemia in CKD patients
on HD is true even after adjusting for confounding factors
like age and BMI. Cytokinemia, which may be related
to impaired removal of substances or to exposure of
dialysis patients to an occult chronic inflammation,
can explain the cause. It is also an indicator of declining
health or dietary, metabolic and other clinical
abnormalities similar to those associated with old age.
Low level of serum cholesterol may indicate the
existence of malnutrition which is explained by
decreased BMI in cases as compared to controls11,12.
Dialysis patients often have altered lipid and lipoprotein
profile; a condition known as uremic dyslipidemia11.
Uremic dyslipidemia has an abnormal apolipoprotein
profile and composition. It is characterized by reduced
concentrations of apo A-containing lipoproteins in High-
density Lipoprotein (HDL) and increased
concentrations of intact or partially metabolized
triglyceride-rich apo B-containing lipoproteins in Very-
Low-density Lipoprotein (VLDL), Intermediate-density
Lipoprotein (IDL) and LDL.513. Hypertriglyceridemia is
caused by increased production of apo B protein and
a marked decrease in the metabolism of VLDL,
primarily as a result of decreased endothelial cell
debilitation of VLDL.The lipoprotein abnormalities in
HD patients are thought to be a significant factor in
increased atherosclerosis. Serum total cholesterol and
particularly LDL-cholesterol is known to be correlated

Table 1 — Showing the age and BMI differences between
controls and cases

Control Cases p-value

Age (Mean±SD) 38.9 ± 4.5 38.5 ±3.85 -
BMI (Mean ±SD) 21.35±1.5 17.22±1.66 <0.001

Table 2 — Comparison of serum Total, HDL, LDL-cholesterol
and Triglycerides (TG) in controls and cases

Parameter Controls Cases P value

TC  mg/dl Mean±SD 152.33±4.36 142.1±5.5 <0.001
HDL-C mg/dl Mean±SD 39.17±1.88 34.13±2.09 <0.001
LDL-C mg/dl Mean±SD 119.53±6.2 84.4±3.6 <0.001
TG mg/dl Mean±SD 138.6±8.6 172.5±9.17 <0.001
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with increased cardiovascular mortality in the general
population. A similar correlation has also been reported
in dialysis patients13.  However, it is today generally
agreed that in the HD patient group, a low LDL
cholesterol level is correlated with malnutrition and
increased mortality. In this setting, there is an inverse
relationship between mortality and the cholesterol
concentration5,6.  This pattern of reverse epidemiology,
ie, hypercholesterolemia associated with decreased
mortality and low cholesterol concentration in HD
patients associated with increased CVD mortality has
been associated with malnutrition inflammation
atherosclerosis complex6,14. Malnutrition may lead to
inflammation and vice versa15,16. Malnourished dialysis
patients have hypocholesterolemia; deficient of
antioxidants and are predisposed to infection that may
decrease the ability to remove circulating endotoxins6.
Uremia and renal replacement therapies result in
markedly enhanced oxidative stress, the production
of complement fragments and cytokines, increased
adhesion molecules in endothelial cells and other pro-
inflammatory factors. These factors may provide the
proper milieu for the development of accelerated
atherosclerosis6. Survival among HD patients is
enhanced in over weight individuals. Every one unit
increase in BMI is associated with reduction of 30%
in relative risk of dying6.

CONCLUSION

Hypocholesterolemia and decreased HDL-C along
with low BMI are prevalent in our MHD patients. This
may increase mortality in these patients through
malnutrition inflammation atherosclerosis process
leading to CVD complications. Dietary education of
HD patients, improvement in dialysis practices and
inclusion of exercise programs in dialysis centres is
likely to improve CVD in HD patients.
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Coronary Artery Disease (CAD) poses a significant
Worldwide health threat, characterized by

compromised blood flow through coronary arteries due
to atheromas1. Its impact is profound, constituting a
leading cause of mortality worldwide, with over 75% of
deaths occurring in developing nations. In 2016, CAD-

related diseases claimed 17.5 million lives globally,
reflecting a stark contrast between developed and
developing countries due to epidemiological transitions.

India mirrors this trend, grappling with a rising
cardiovascular disease burden, notably CAD, with an
estimated 54.5 million cases2. The urgency for effective
diagnostic and therapeutic strategies is evident.
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A Tertiary Care Centre Study
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Background : Coronary Artery Disease (CAD) represents a significant global health challenge, leading to high
mortality rates. Traditional diagnostic approaches, primarily invasive, have limitations, necessitating the exploration
of alternative, non-invasive diagnostic modalities like MDCT angiography.

Aims and Objectives : The study aims to evaluate the diagnostic performance of MDCT angiography in assessing
CAD, comparing its effectiveness with traditional catheter angiography and examining its potential as a primary
diagnostic tool.

Design : This research is a diagnostic accuracy study, employing a prospective cohort design to assess the
efficacy of MDCT angiography.

Setting : The study was conducted in the Department of Radiodiagnosis at a tertiary care center, ensuring access
to advanced diagnostic technology and a diverse patient population.

Materials and Methods : A cohort of 30 patients presenting with symptoms indicative of CAD underwent MDCT
angiography followed by catheter angiography. The study utilized a 128-slice Philips CT machine for imaging and
images were analyzed for stenosis level, plaque characterization, and other findings.

Main Outcome Measures : The primary outcome measures included the sensitivity, specificity, positive predictive
value (PPV) and Negative Predictive Value (NPV) of MDCT angiography in diagnosing CAD, alongside a comparison
of diagnostic accuracy between MDCT and traditional angiography.

Sample Size : The study sample consisted of 30 patients, selected based on presenting symptoms and preliminary
tests suggestive of CAD.

Results : MDCT angiography demonstrated high diagnostic accuracy, with overall sensitivity and specificity rates
comparable to catheter angiography. It was particularly effective in identifying the degree of stenosis, with accuracy
rates exceeding 96% for various stenosis levels. Calcium scoring provided additional prognostic information,
correlating with the severity of CAD.

Conclusions : MDCT angiography is a reliable, non-invasive diagnostic tool for CAD, offering comparable accuracy
to catheter angiography. Its ability to assess stenosis level, along with additional insights into plaque composition
and coronary anatomy, supports its use as an alternative diagnostic approach.

[J Indian Med Assoc 2024; 122(7):  58-63]

Key words : Coronary Artery Disease, Multidetector Computed Tomography (MDCT),
Stenosis Grading, Anatomical Variants, Calcium Scoring.

Editor's Comment :
This study demonstrates that MDCT angiography is highly
accurate for diagnosing Coronary Artery Disease (CAD),
comparable to traditional catheter angiography.
It offers detailed insights into stenosis severity, plaque
characteristics and coronary anatomy, highlighting its
potential as a primary diagnostic tool in CAD assessment.
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Traditionally, invasive techniques like catheter
coronary angiography were the gold standard for CAD
diagnosis but offered limited insights3. The advent of
non-invasive imaging, notably multi-detector Computed
Tomography (CT) angiography, revolutionized CAD
diagnosis. With high-resolution imaging and minimal
radiation exposure, CT angiography provides precise
anatomical detail and plaque characterization.

The evolution of CT technology, from single-row to
multi-row detectors, has enhanced diagnostic
accuracy4. This shift underscores a transformative era
in CAD diagnosis, with CT angiography offering
unprecedented clarity in visualizing coronary plaques
and assessing calcification.

This research aims to measure the diagnostic
performance of MDCT angiography in evaluating CAD
in a tertiary care centre. It aims to prove that it can be
utilized as an alternative diagnostic modality in the
evaluation of CAD.

This discourse traces the evolution of CAD
diagnosis, emphasizing the transition from invasive to
non-invasive modalities. Through historical milestones
and technological advancements, it highlights the
journey towards improved patient outcomes and
cardiovascular health. Ultimately, the narrative
underscores the pivotal role of CT angiography in
reshaping CAD diagnosis and management paradigms,
promising a future of enhanced precision and clinical
efficacy.

MATERIALS AND METHODS

The study was commenced after receiving approval
from the Institutional Ethical Committee. A cohort of
30 patients presenting with chest pain symptoms was
enrolled for CT coronary angiography prior to
undergoing a Catheter angiogram.

All patients exhibiting clinical, ECG, or preliminary
imaging indicating CAD have been involved in the
research. Patients with Chronic Kidney Disease,
pregnant women, those having a history of contrast
allergy, and individuals unwilling to consent to the study
were excluded from the study.

The study involved both male and female patients
across various age groups referred to the Department
of Radiodiagnosis at our hospital. Prior radiological
and blood investigation reports were collected and
informed consent was attained from each patient after
explaining the investigation procedure.

Using a 128-slice Philips CT machine, patients
were positioned supine on the table and ECG leads
were connected to monitor heart rate. Prospective ECG
gating was employed to ensure a desirable heart rate
of 60-65 bpm before initiating the study. The procedure

included obtaining the calcium score and placing the
tracker in the descending aorta. A non-ionic contrast
of approximately 80 ml was injected at 6ml/sec,
followed by a saline rush of 50ml at 5ml/sec via a double-
barrel injector.

Images were saved and reconstructed, and then
subjected to post-processing using Maximum Intensity
Projection (MIP), Volume Rendering Technique (VRT),
and Multiplanar Reconstruction (MPR). Subsequently,
images were meticulously assessed on the console,
and the level and percentage of stenosis were noted.
Additionally, other cardiac along non-cardiac findings
were documented.

The gold standard technique for confirmation was
invasive catheter angiography, performed by
cardiologists in the cardiac catheterization lab under
C-arm guidance5. A comparative analysis of images
from both studies was conducted and charts were
prepared accordingly.

A 57 y/o male presented with chest pain clinically
diagnosed as recent Non-ST elevated MI and
underwent a CT angiogram before a conventional
coronary angiogram. It showed LAD narrowing, while
VR and cMPR images display diffuse LAD narrowing
(Fig 1). The MIP and VR images also illustrated the
diseased LAD (Fig 2). A coronary angiogram revealed
proximal LAD showing a diffuse eccentric lesion with
80-90% stenosis at its narrowest part (Fig 3).
Subsequently the patient underwent stenting.

Calculation of positive predictive value (PPV),
sensitivity, specificity, and Negative Predictive Value
(NPV) was performed based on patients diagnosed
with CAD.

RESULT

The research encompassed 30 patients presenting
with the symptoms suggestive of CAD. The age
distribution revealed a predominant involvement in the
51-60 years age group, comprising 36% of the cases,
followed by the 41-50 years age group at 23.33% (Fig 4).
Males were more frequently affected than females,
constituting 63.33% of the patient cohort (Table 1).

Anatomical variants observed in the study included
myocardial bridging (10%), ramus intermedius (6.67%),
and anomalous origin of the left primary coronary artery
(3.33%) (Fig 5). Coronary dominance analysis revealed
that 80% of cases exhibited right dominance, followed
by left dominance and co-dominance (Fig 6).

Agatston calcium scoring demonstrated that 70%
of patients had scores ranging between 100 and 400,
indicating a significant calcification burden in the
studied population (Table 2). There exists a progressive
increase in calcium stores with advancing age,
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indicating a correlation between age and coronary
artery calcification (Fig 7).

Assessment of coronary artery segments revealed
the middle, proximal and distal segments of the LAD
(left anterior descending) artery to be the most
commonly involved (70%) followed by similar right
coronary artery segments (37%) (Fig 8).

The overall accuracy of CT coronary angiogram in

assessing stenosis of <50%, 50-70%, and >70% were
96.55, 96.58% and 98.28% respectively (Fig 9). For
mild 50-70% (p=0.316) and severe (p=0.85) stenosis,
the demonstrative accuracy of traditional coronary
angiography and 128-slice Computed Tomography was
equivalent, with no significant variations among the 2
techniques (p >0.05).

Evaluation of the level of stenosis demonstrated
high sensitivity and specificity of CT coronary
angiogram in detecting stenosis levels, with sensitivity
ranging from 92% to 98.25% and specificity ranging
from 95% to 100% across different stenosis levels.
Positive Predictive Values (PPV) ranged from 94.92%
to 100%, while Negative Predictive Values (NPV)
ranging from 97.8% to 100%. Total accuracy ranged
from 96.55% to 98.28%, indicating the robust
diagnostic performance of CT coronary angiogram in
detecting and characterizing coronary artery stenosis
when in comparison to catheter angiography, the gold
standard (Table 3).

In summary, the study underscores the efficacy of
CT coronary angiography in diagnosing CAD and
assessing coronary artery stenosis levels with high

Fig 1 — (A) axial section annotated image (green arrows)
shows LAD narrowing, (B) cMPR, (C) VR images

Fig 2 — (A) MIP and (B) VR images showing the diseased LAD

Fig 3 — (A,B) LAD – Type III, Proximal LAD shows diffuse
eccentric lesion with 80 – 90% stenosis

Table 1 — Showing illustrates the distribution of age groups
categorized by gender among patients

Age in years Male Female

N % N %

<40 years 1 5.26 1 9.09
41-50 years 5 26.32 2 18.18
51-60 years 8 42.11 3 27.27
61-70 years 3 15.79 4 36.36
71-80 years 1 5.26 1 9.09
>80 years 1 5.26 0 0
Total 19 100 11 100
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accuracy and reliability, offering valuable insights into
patient management and treatment planning.

DISCUSSION

Our study focused on evaluating the diagnostic
performance of 128-slice MDCT in assessing CAD
among 30 patients presenting with cardiac complaints.
Our findings provide valuable insights into the efficacy
of MDCT in diagnosing CAD, assessing stenosis
grading and identifying anatomical variants.

Age and gender distribution within our study cohort
revealed a predominant representation of patients aged
60 to 70 years, with males exhibiting a higher
prevalence, particularly in the 50-60 years age group.
These demographic trends reflect the well-established

association between advancing age, male gender and
increased susceptibility to CAD, emphasizing the need
for targeted screening and diagnostic interventions in
at-risk populations.

Assessment of stenosis grading using MDCT
demonstrated high sensitivity and specificity across
different severity categories, with notable values for
stenosis <50% (92%), 50-70% (98.25%) and >70%

(94.12%). These findings corroborate
previous research by Doris, et al and Antonio
Moscariello, et al highlighting the consistent
diagnostic accuracy of MDCT in CAD
assessment6,7.

Moreover, our study revealed an overall
accuracy of 128-slice MDCT in assessing
stenosis (<50%, 50-70%, and >70%) ranging
from 96.55% to 98.28%. Importantly,
comparative analysis with conventional
coronary angiography demonstrated
comparable diagnostic precision, with no
significant differences observed for moderate
(50-70%) and severe stenosis. However
precision of 128-slice MDCT was better than

Table 2 — Agatston calcium scoring, 70% patients have
score of 100-400

Agatston Calcium N %

0 6 20
1-100 3 10
100-400 21 70
>400 0 0
Total 30 100

Fig 4 — Graphic representation of age group involvement, 36%
patients are from 51-60 years age

Table 3 — Catheter angiogram findings are taken as control and the
diagnostic performance of CT coron

Characteristics <50% stenosis 50-70% stenosis >70% stenosis

True Positive 23(19.83%) 56(47.86%) 32(27.59%)
False Positive 2(1.72%) 3(2.56%) 0(0%)
False Negative 2(1.72%) 1(0.85%) 2(1.72%)
True Negative 89(76.72%) 57(48.72%) 82(70.69%)
Sensitivity 92% (73.97% 98.25% (90.61% 94.12% (80.32%
   (95% C.I) to 99.02%)  to 99.96%) to 99.28%)
Specificity 97.8%(92.29% 95% (86.08% 100%(95.60%
   (95% C.I) to 99.73%) to 98.96%) to 100.00%)
PPV (95% C.I) 95% (94.40% 94.92% (86.10% 100%

to 97.85%) to 98.25%)
NPV (95% C.I) 97.8% (92.17% 98.28% (89.09% 100%

to 99.41%)  to 99.75%)
Overall accuracy 96.55% (91.41% 96.58% (91.48% 98.28% (93.91%
  (95% C.I) to 99.05%) to 99.06%) to 99.79%)

Fig 5 — Graphical representation of anatomical variants found in
the study

Fig 6 — Graphical representation of coronary dominance
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that of 64-slice MDCT as proved in Bayar SN, et al8.
As per Miller, et al (2008)’s research, patients who

underwent coronary calcium scoring and CT
angiography before undergoing conventional invasive
coronary angiography demonstrated that coronary CTA
had a diagnostic accuracy of 85% at ruling out or
detecting coronary stenoses, 90% at specificity and
91 percent at positive predictive negative predictive
values for coronary CTA9.

Gorenoi, Schonermark Hagen, et al (2012) says
CT coronary angiography had a greater sensitivity in
comparison to invasive coronary angiography (80%
versus 67%), and the specificity of coronary CTA was
67%, compared to 75% in invasive coronary
angiography10.

Notably, MDCT tends to overestimate moderate (50-
70%) stenosis, particularly in regions with heavily
calcified plaques. This emphasizes the importance of
comprehensive interpretation and integration of MDCT
findings with clinical and angiographic assessments
to optimize diagnostic accuracy and guide therapeutic
decision-making11,12.

Anatomical variants such as myocardial bridging
and ramus intermedius were observed in our study

Fig 8 — Among all segments of coronary arteries proximal and
mid segments are commonly involved

Fig 9 — Graphical representation of the predictability of CT
angiogramFig 7 — Age and calcium scoring comparison according to age in

a graphical representation
cohort, albeit at lower frequencies compared to prior
literature likely due to genetic and geographic
disturbances13. These variations underscore the
diverse anatomical manifestations of CAD and highlight
the importance of individualized patient evaluation and
management strategies14.

Assessment of plaque characteristics using MDCT
enabled the differentiation of calcified, non-calcified,
and mixed plaques, providing valuable insights into
plaque vulnerability and potential prognostic
implications15. Additionally, the evaluation of coronary
artery dominance and the presence of stents facilitated
comprehensive anatomical assessment and
therapeutic planning.

Our study also investigated the prognostic value of
MDCT through calcium scoring, revealing predominant
calcium scores between 100 and 400, particularly
among patients aged above 60 years. These findings
underscore the prognostic importance of coronary
artery calcification burden in CAD risk stratification
and management16.

Importantly, MDCT demonstrated favorable
radiation measurements, albeit higher than
conventional angiography, with no observed contrast-
related complications in our study cohort. This
highlights the safety and feasibility of MDCT as a non-
invasive imaging modality for CAD assessment17.

In summary, our study underscores the diagnostic
efficacy and prognostic value of 128-slice MDCT in
CAD assessment, with high sensitivity, specificity, and
overall accuracy in detecting coronary vessel stenosis.
Despite some limitations, including overestimation of
moderate stenosis and variations in anatomical
findings, MDCT remains a valuable tool in CAD
diagnosis and management.

CONCLUSION

MDCT coronary angiogram is an invasive, cheaper,
faster modality that can be utilized as an alternative
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diagnostic modality to evaluate the degree of stenosis
in a CAD patient. The overall accuracy of CT angiogram
in finding true negative cases (no plaque/narrowing) is
100%. The CT coronary angiogram diagnostic
performance in detecting the percentage of stenosis
in coronary arteries was found to be comparable with
a catheter angiogram. In addition, we also found that
a CT angiogram provides more information about
calcium load, anatomical variants, nature of the plaque,
and non-coronary findings like chamber anatomy.

Limitations of the study : Smaller study population
and a shorter duration of follow-up of cases were the
two limitations of the study.
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Original Article

Prospective Study for Anterior Bridge Plate (ABP) for Humerus Shaft
Fracture with Combination Screw : Innovative SPV Technique

Siddharth D Patel1, Ankit Kumar A Desai2, Amit A Patel3

Background : The traditional conservative treatment for a shaft of humerus fracture is either immobilization or
open reduction internal fixation with plate osteosynthesis. A novel method of internal fixation for humerus fractures is
anterior bridge plating. The present study was conducted to find out the effect of Anterior Bridge Plate with combination
screw for humerus shaft fracture patients.

Material and Methods : The present prospective study was conducted among 20 patients of humerus shaft
fracture at Department of Orthopedics for a period of one year. Using the UCLA score for the shoulder and the MEPI
score for the elbow, the clinical and functional results of the procedure were evaluated at each follow-up period from
the time of discharge on postoperative day 13 until the 6 months postoperative.

Results : Maximum patients were in the age group of 29 to 38 years (50%) and least were in the age group of
above 58 years (5%). Male patients (65%) were more as compared to female patients (35%). Fracture union was
observed in the majority of the patients (60%) at 9-12 weeks postoperative. At 6 months almost all (95%) patients had
an excellent MEPI score, while only 5% patient had a good score. There was no significant difference in MEPI scores
over time with p>0.05. The UCLA score at 6 months was excellent or good in almost all 95% patients while only one
patient had a fair score. There was no significant difference in UCLA scores over time (p>0.05).

Conclusion : Anterior bridge plating with combination screw produces high rates of union, excellent functional
recovery and minimal biological disruption.

[J Indian Med Assoc 2024; 122(7):  64-9]

Key words : Anterior Bridge Plate, Fracture, Humerus, Orthopedics, Shaft, Sidhdharath Patel Vapi (SPV).

Editor's Comment :
Minimal Invasive Technique for Fracture Fixation with
Maintaining Biology is key to achieve the union at fracture
site.
Particularly in the humerus Anterior Bridge Plating (ABP)
with Combination Screw.
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Twenty percent of all humeral fractures and 1-3
percent of all adult fractures are humeral shaft

fractures1-3. The annual incidence of these fractures is
from 13.5 to 15.5, per 1,00,000 persons4,5. In addition
to promoting strong bone repair, the treatment aims to
promptly restore limb function and complete range of
motion. Even while non-operative care is still the go-to
approach for treating isolated humeral shaft fractures,
there are drawbacks to this strategy, including nonunion
and shoulder disability6-9. Additionally, 12.6% of patients
treated with this approach have consolidation, meaning
that more than 10° of displacement has occurred, and
14% of patients have restricted range of motion10.

Intermedullary nailing and plate fxation are
examples of operational management. Compared to
nail fixation, which has been linked to increased rates
of shoulder dysfunction and reoperation and is typically
recommended for pathologic or highly comminuted

fractures, plate fixation yields better outcomes, such
as a high rate of union, good functional scores and
low complication rates11.

Although the conventional open posterior plating
method is safe for the rotator cuff, there have been
concerns raised about the direct handling of the radial
nerve, poor cosmetic scarring and biological disruption
of soft tissue12,13.  The newest procedure on this list is
Anterior Bridge Plating (ABP), which makes use of the
minimally invasive technique known as Minimally
Invasive Percutaneous Plate Osteosynthesis (MIPPO).
Many papers on this subject in a range of case studies
are found by conducting a recent literature search14-16.

The ABP is minimally invasive, cosmetically pleasing,
and requires little manipulation of important structures
since it combines the best aspects of intermedullary and
posterior plate fixation methods17-19.

The present study was conducted to find out the
effect of ABP with combination screw for humerus shaft
fracture patients.
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MATERIAL AND METHODS

The present prospective study was conducted
among patients of humerus shaft fracture at
Department of Orthopedics for a period of one year.
Ethical approval was taken from institutional ethical
committee before commencement of study. Patients
were asked to sign an informed consent form after
explaining them the complete procedure.

Total 20 cases were selected for the study on the
basis of inclusion and exclusion criteria. Skeletally
mature patients with closed fractures as well as
Gustillo Anderson type I open fractures of the humeral
shaft were included. Excluded patients were with
pathological fractures, as well as cases with
intraarticular extension of the fracture, associated
fracture of the same limb radius, ulna, or clavicle or
associated neurovascular injury.

Technique in Brief :

Positioning and Anasthesia :
• General / Regional Anasthesia.
• Supine position with the arm in 60 - 90°abduction

and the forearm in full supination. The arm is rested
on radiolucent side-table.

Anterior Bridge Plate Approach :

• The proximal incision, the interval between the
lateral border of the proximal part of the biceps and
the medial border of the deltoid are palpated.

Distal Incision :
• The 3-cm distal incision is made along the lateral

border of the biceps approximately 3 cm proximal to
the flexion crease of the elbow.

• The brachialis is split longitudinally along its
midline to reach the anterior surface of the distal
humerus. The musculocutaneous nerve is retracted
along with the medial half of the brachialis using the
right angle retractor. The lateral half of the brachialis
which serves as a cushion to protect the radial nerve
is retracted with the retractor.

• A subbrachial tunnel is created by passing the
tunneling instrument deep to the brachialis from the
distal to the proximal incision.
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To Avoid Nerve Injury :

• In the proximal and distal incisions, Do Not Use
Hohmann Retractors instead use right angle retractor.
To avoid to catch the radial nerve on the medial of the
proximal incision and on the lateral of the distal incision.

• The musculocutaneous nerve has to be identified
before splitting the brachialis to ensure that the nerve
will be retracted with the medial half of the brachialis.

Unique Method to Reduce and Maintain
Reduction for Ease of Fixation :

Once the submuscular tunnel is made, usaully a
10, 11 or 12 hole locking combination hole plate is
inseted, one assistant reduces the fracture by
longitudinal traction in approprirate rotation, the
fracture reduction is checked on C-Arm in AP view for
acceptable bony contact and rotaion, next two locking
drill sleeve is applied to the plate, one distally and
other proximally, with the plate in center postion over
distal humerus shaft, a 3.2 mm drill is drilled through
the drill sleeve and left insitu, now the again the fracture
reduction is checked in ap plane and if we require more
compression at fracture site, holding the proximal drill
sleeve traction is given in proximal direction to achieve
bony contact at the fracture site and than another 3.2
mm drill is inserted through the locking sleeve and left
insitu, now our reduction is maintained in ap plane
because of the drill bit left insitu on either end of the
plate.

Next the hole next to the locking sleeve (in situ) is
predrilled with 3.2 drill beath, both the cortical screw
on either end are now inserted simulataneously, on
insertion of the screw the fracture is visualised in lateral
plane via C-Arm which will indirectly reduce the fracture
in lateral plane.

Both the cortical screw are tightened, now the 3.2
drill left in the locking drill sleeve are removed after
checking the fracture reduction in ap and lateral plane,
they are now redrilled with locking screw drill bit
(4.0mm) on either end and appropriate length locking
screw are inserted with tourque controlled screw driver.
if possible additional one locking screw are inserted
one either end, giving us a final construct of one cortical
and two locking screw on either end of the fracture.

Anteroposterior and lateral images of the humerus
were taken on the first postoperative day, and then
again at one, three, and six month intervals until the
fracture union. Using the UCLA score for the shoulder
and the MEPI score for the elbow, the clinical and
functional results of the procedure were evaluated at
each follow-up period from the time of discharge on
postoperative day 13 until the 6 months post-op.
Furthermore, the length of surgery and radiation
exposure were documented.

Numerical variables are expressed as
Mean±standard Deviation (SD), while categorical
variables are expressed as counts and percentages.
Using the chi-square, student t, and Fisher’s tests,
associations between study groups were evaluated.
P values below 0.05 were regarded as significant.

RESULTS

Maximum patients were in the age group of 29 to
38 years (50%) and least were in the age group of
above 58 years (5%). Male patients (65%) were more
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as compared to female patients (35%) as shown in
Table 1.

• The average week of union was 12.20 weeks.
The MEPI score was classified as follows: A score

of >90 was graded as excellent, 75-89 as good, 60-74
as fair and <60 as poor. At 6 months almost all (95%)
patients had an excellent MEPI score, while only 5%
patient had a good score. There was no significant
difference in MEPI scores over time with p >0.05 as
shown in Table 2.

The UCLA score was classified as follows : >27
points was graded as excellent to good and <27 as
fair to poor. At discharge, 80% patients had an
excellent to good score while the remaining 20%
patients had a fair score. The UCLA score at 6 months
was excellent or good in almost all 95% patients while
only one patient had a fair score. There was no
significant difference in UCLA scores over time
(p>0.05) as shown in Table 3.

Mean duration of radiation exposure was 175.7±40.2
seconds while mean duration of surgery was 126±18.32
minutes as shown in Table 4.

DISCUSSION

The goal of soft tissue preservation and the
requirement for complete anatomical reduction present
significant challenges for surgical treatment. Traditional
intramedullary nailing is less intrusive, however it might
cause shoulder impingement due to rotator cuff injury.
This can happen because of injury to the rotator cuff
in its crucial zone of hypovascularity, which can lead
to tendon tears, or because of subacromial
impedement by a protruding nail or scar tissue. There
is a biological cost associated with exact reduction
and completely stable fixation in terms of soft tissue
loss. Numerous research have looked into biological
fixation as a potential solution to this stable mechanical
fixation problem and have shown the later to be
preferable20,21. This has resulted in improvements to
biological fixation methods, such as the creation of
stabilizing mechanisms22, 23. The most recent addition
to this list is anterior bridge plating, which makes use
of the minimally invasive procedure24. Furthermore,
relative and elastic stability provided by anterior bridge
plating is preferable to the absolute rigidity provided
by open reduction and internal fixation utilizing the
posterior technique. This is due to the fact that primary
healing occurs in the later scenario while secondary
healing and callus formation-which is stronger-occur
in the former25,26.  In addition, by spreading the tension
over a greater surface area, a lengthy plate is used in
anterior bridge plating to reduce stress per unit area27.
Consequently, compared to the shorter plate, the plate
positioned on the anterior tensile surface is able to
tolerate higher rotational and bending forces.

The present study was conducted for a period of
one year among 20 patients who visited to the
Department of Orthopedics with humerus shaft fracture
and treated with anterior bridge plate fixation with
combination screw. It was found that the anterior bridge
plating was associated with favorable radiological,
clinical and functional outcomes. Sixty percent of the
fractures in our study were united in nine to twelve
weeks. Research by Mahajan, et al26  Sharma, et al27,
Vegad, et al28 and Ibrahim, et al29 revealed similar
findings.

16 patients (80%) had excellent MEPI scores at
the time of discharge, compared to 3 patients (15%)
and 1 patient (5%) who had good and fair scores,
respectively. Only 1 (5%) patient had a good score at
the 6-month follow-up, compared to 19 (95%) patients
who had exceptional scores. According to the chi-
square test, there was no discernible variation in the
MEPI score (p>0.05). This is similar to research
conducted by Mahajan, et al and Sharma, et al26,27.

Table 1 — Distribution patients according to Age and Gender

Variable N (%)

Age 18-28 4 (20)
29-38 10 (50)
39-48 3 (15)
49-58 2 (10)
Above 58 years 1 (5)

Gender Male 13 (65)
Female 7 (35)

Table 2 — Postoperative MEPI score at discharge and follow-up

MEPI score Discharge One Three Six P value
N (%) month month month

N (%) N (%)  N (%)

Excellent 16 (80) 17 (85) 18 (90) 19 (95) >0.05
Good 3 (15) 3 (15) 2 (10) 1 (5)
Fair 1 (5) 0 0 0
Poor 0 0 0 0

Table 3 — Postoperative score at discharge and follow-up

UCLA score Discharge One Three Six P value
N (%) month month month

N (%) N (%)  N (%)

Excellent to Good 16 (80) 17 (85) 18 (90) 19 (95) >0.05
Fair to Poor 4 (20) 3 (15) 2 (10) 1 (5)

Table 4 — Mean duration of surgery and radiation exposure

Variable Mean±SD

Duration of surgery (minute) 126±18.32
Duration of radiation exposure (seconds) 175.7±40.2
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Clinical Examples :

Postoperative 6 Months

At 6 Months
Second Case :

Postoperative 6 Months

At 6 Months Function
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At the time of discharge, 4 patients (20%) had a
fair UCL score, while 16 patients (80%) had an excellent
to good score. Only 1 (5%) patient received a fair grade
at the 6-month follow-up, compared to 19 (95%)
patients who had excellent to good scores. The UCLA
score did not differ significantly (p>0.05). The results
of Vegad, et al and Ibrahim, et al28,29 are comparable
to this.

No complication was seen in our study. Lack of
comparison group and short duration of follow up were
main limitations of this study.

CONCLUSION

We discovered that good radiological, clinical, and
functional results were linked to the Anterior Bridge
Plating approach for humeral shaft fractures. For Mid-
shaft Humerus Fractures, Anterior Bridge Plating is a
safe and efficient treatment option that produces
superior cosmesis, high union rates and great functional
recovery with little biological disruption.

REFERENCES

1 Emmett JE, Breck LW — A review and analysis of 11,000
fractures seen in a private practice of orthopaedic surgery,
1937-1956. JBJS 1958; 40(5): 1169-75.

2 Schemitsch EH, Bhandari M, Talbot M — Fractures of the
humeral shaft. In: Skeletal Trauma: Basic Science,
Management and Reconstruction, 4th ed. Philadelphia, PA:
Saunders 2008; 2: 1593-4.

3 Rose SH, Melton JL, Morrey BF, Ilstrup DM, Riggs BL —
Epidemiologic features of humeral fractures. Clini Orthop
Rel Res 1982; 168: 24-30.

4 Brinker MR, O’Connor DP — The incidence of fractures and
dislocations referred for orthopaedic services in a capitated
population. JBJS 2004; 86:A(2): 290-7.

5 Ekholm R, Adami J, Tidermark J, Hansson K, Törnkvist H,
Ponzer S — Fractures of the shaft of the humerus: an
epidemiological study of 401 fractures. JBJS Br 2006; 88(11):
1469-73.

6 Sarmiento A, Kinman PB, Galvin EG, Schmitt RH, Phillips JG —
Functional bracing of fractures of the shaft of the humerus.
JBJS 1077; 59: 596-601.

7 Balfour GW, Marrero CE — Fracture brace for the treatment
of humerus shaft fractures caused by gunshot wound.
Orthop Clin N Am 1995; 26(1): 55-63.

8 Rosenberg N, Soudry M — Shoulder impairment following
treatment of diaphysial fractures of humerus by functional
brace. Arch Orthop Trauma Surg 2006; 126(7): 437-40.

9 Denard A Jr, Richards JE, Obremskey WT, Tucker MC, Floyd
M, Herzog GA — Outcome of nonoperative vs operative
treatment of humeral shaft fractures: a retrospective study
of 213 patients. Orthopaedics 2010; 11(8): 33.

10 Wallny T, Westermann K, Sagebiel C, Reimer M, Wagne UA —
Functional treatment of humeral shaft fractures: indications
and results. J Orthop Trauma 1997; 11(4): 283-7.

11 Attum B, Obremskey W — Treatment of humeral shaft
fractures: a critical analysis review. JBJS Rev 2015; 3(9).

12 Kim JW, Oh CW, Byun YS, Kim JJ, Park KC — A prospective

randomized study of operative treatment for noncomminuted
humeral shaft fractures: conventional open plating versus
minimal invasive plate osteosynthesis. J Orthop Trauma 2015;
29(4): 189-94.

13 Bhandari M, Devereaux PJ, McKee MD, Schemitsch EH —
Compression plating versus intramedullary nailing of humeral
shaft fractures: a meta-analysis. Acta Orthop 2006; 77(2):
279-84.

14 Vilaca PR Jr, Uezumi MK — Anterior minimally invasive bridge-
plate technique for treatment of humeral shaft nonunion. J
Orthop Traumatol 2012; 13(4): 211-6.

15 Concha JM, Sandoval A, Streubel PN — Minimally invasive
plate osteosynthesis for humeral shaft fractures: are results
reproducible? Int Orthop 2010; 34(8): 1297-305

16 Shetty MS, Kumar MA, Sujay K, Kini AR, Kanthi KG — Minimally
invasive plate osteosynthesis for humerus diaphyseal
fractures. Indian J Orthop 2011; 45(6): 520-6.

17 Ziran BH, Belangero W, Livani B, Pesantez R — Percutaneous
plating of the humerus with locked plating: technique and
case report. J Trauma 2007; 63(1): 205-10.

18 Zhiquan A, Bingfang Z, Yeming W, Chi Z, Peiyan H — Minimally
invasive plating osteosynthesis (MIPO) of middle and distal
third humeral shaft fractures. J Orthop Trauma 2007; 21(9):
628-33.

19 Matsunaga FT, Tamaoki MJ, Matsumoto MH, dos Santos JB,
Faloppa F, Belloti JC — Treatment of the humeral shaft
fractures: minimally invasive osteosynthesis with bridge plate
versus conservative treatment with functional brace: study
protocol for a randomised controlled trial. Trials 2013; 14:
246.

20 Iwegbu G — Principles and Management of Acute Orthopaedic
Trauma. 3rd ed. Bloomington: Author House. 2015.

21 Baumgaertel F, Buhl M, Rahn BA — Fracture healing in
biological plate osteosynthesis. Injury 1998; 29(3): 3-6.

22 Dickson KF, Munz JW — Locked plating: Biomechanics and
biology. Tech Orthop 2007; 22: 4.

23 Wagner W, Frenk A, Frigg R — Locked plating: Biomechanics
and biology and locked plating: Clinical indications. Tech Orthop
2007; 22: 4.

24 Greiwe R — Proximal humerus fractures: Percutaneous
fixation, proximal humeral nailing, and open reduction and
internal fixation. In: Greiwe RM, editor. Shoulder and Elbow
Trauma and itsComplications. Cambridge: Woodhead
Publishing 2015; 1: 83-112.

25 Vilaça PR Jr, Uezumi MK — Anterior minimally invasive bridge-
plate technique for treatment of humeral shaft nonunion. J
Orthop Traumatol 2012; 13(4): 211-6.

26 Mahajan AS, Kim YG, Kim JH, D’sa P, Lakhani A, Ok HS — Is
anterior bridge plating for mid-shaft humeral fractures a
suitable option for patients predominantly involved in overhead
activities? A functional outcome study in athletes and manual
laborers. Clin Orthop Surg 2016; 8(4): 358-66.

27 Uhthoff HK, Poitras P, Backman DS — Internal plate fixation of
fractures: short history and recent developments. J Orthop
Sci 2006; 11(2): 118-26.

28 Sharma J, Jain A, Jain PG, Upadhyaya P — Anterior bridge
plating with mini incision MIPO technique for humerus
diaphyseal fractures. Indian J Orthop Surg 2015; 1: 171-5.

29 Vegad T, Suthar D — Follow-up assessment of patients with
humeral bridge plate technique with two year period. Int J
Res Orthop 2017; 3: 867-70.

30 Ibrahim M, Rathod VH — A clinical study of minimal invasive
anterior bridge plating for humerus shaft fractures. Int J
Orthop Sci 2018; 4: 1-5.

69



Vol 122, No 07, July 2024 Journal of the Indian Medical Association

Bronchial Asthma and COPD are common multi-
 component diseases that impose an enormous

burden on the patient, medical professionals as well
as society at large in terms of morbidity, mortality,
healthcare resource utilization and cost. Chronic
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Background : A large proportion of patients prescribed inhaled medications do not use their inhalers correctly.
Hence in this backdrop, our study was done to assess the level of knowledge about the condition as well as skills for
using inhaler devices.

Materials and Methods : It was a cross-sectional study with consecutive 80 eligible patients diagnosed either
with asthma or COPD, were recruited after taking informed consent and their skill and inhaler use technique was
captured in data collection form. Knowledge about the disease the patient was suffering was assessed using pre-
structured questionnaire and expressed as percentage of patients of asthma or COPD, answering the questions
positive or negative. Skills pertaining to self-management were checked using structured checklist (taking reference
from previous studies and guidelines and modified) and asking the patient to demonstrate the technique of using
inhalational medication. The total score obtained by summing up scores for different steps were named as Device
Appropriateness Index (DAI).

Results : Certain steps in proper device technique were commonly omitted. Among MDI users, the steps least
often optimally completed were exhalation to residual volume prior to putting the inhaler in the mouth (46.16%),
shaking the device before use (41.03%) and holding the breath for 5-10s after removal of the inhaler (33.33%).
Among DPI users, the steps least often completed were exhalation to residual volume prior to putting the inhaler in
the mouth (44.44%), to inhale forcefully and deeply from the inhaler (37.04%) and holding the breath for 5-10s after
removal of the inhaler (29.63%).

Conclusion : The inappropriate use of inhalers and knowledge about their own conditions can lead to suboptimal
adherence, poor clinical control, dissatisfaction and consequently high economic burden in patients suffering from
asthma and COPD. The misuse of inhalers has been an important roadblock to both patients and clinicians for
years.
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Editor's Comment :
There are often inappropriate skills in usage of various
inhaler devices as well as suboptimal patient knowledge
about the conditions- asthma or COPD, which should be
checked by Clinicians in each visit.
This may need educational intervention to patients, which
may improve adherence to medication and optimal treatment
outcome for these chronic conditions.
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diseases are the main cause of death and disability
worldwide and as the population ages,prevalence of
chronic conditions will increase1.  Asthma affects
people of all ages whereas COPD mainly affects older
people. These are chronic diseases and therefore
treatment is likely to continue over many years. A
World Health Organization (WHO) report suggests that
50% of patients from developed countries with chronic
disease do not use their medications as
recommended2. While a variety of effective treatment
options exist for patients with asthma and COPD, long-
term adherence to medications tends to be sub-
optimal, with the reported rates of non-adherence



Vol 122, No 07, July 2024 Journal of the Indian Medical Association

ranging from 30% to 70%3. This has adverse effects
on disease control and treatment costs. The reasons
behind non-adherence revolve around patient knowledge
or education, inhaler device convenience and
satisfaction, age, adverse effects and medication costs.
Although patients may adhere to the dosing schedule,
they may use the inhaler improperly.  Patient technique
is a process that encompasses an individual’s previous
experiences, education, abilities and the teaching
received on the specific device. These factors may
interact to various degrees with the different types of
inhaler devices to influence eventual technique and
adherence. A large proportion of patients prescribed
inhaled medications do not use their inhalers correctly.
Overall, up to 90% of patients show incorrect technique
in clinical studies with either standard pressurised
Metered Dose Inhalers (MDIs)4,5 or Dry-powder Inhalers
(DPIs)6. Hence in this backdrop, our study was done
to assess the level of knowledge about the condition
as well as skills for using inhaler devices.

MATERIALS AND METHODS

Study Setting and Population :
The study was conducted at Medication

Reconciliation Clinic (MRC) under Department of
Clinical and Experimental Pharmacology at School of
Tropical Medicine, Kolkata. The subjects were drawn
from among the adult patients diagnosed with asthma
and COPD who were referred to the MRC from two
neighbouring public hospital OPDs, (1) Medical
College, Kolkata, (2) Kolkata Municipal Corporation
OPD Dispensary under Borough V at Baithakkhana.
Screen-eligible adult patients (18-65 years) of both
sexes, willing to participate in the study, were
considered for enrolment. Pre-set inclusion-exclusion
criteria were used to screen the study participants.

Inclusion Criteria :

• Adult patients (18-65 years) diagnosed as
suffering from asthma or COPD

• Patients of either gender
• Ambulatory patients, on treatment for at least

6 months
• Patients on inhalational medication
• Willingness to participate

 Exclusion Criteria :

• Pregnant and lactating females
• Suffering from any serious disease such as

unstable coronary heart disease, heart failure,
advanced kidney or liver failure

• Age group <18 years or >65 years
• Audio visually impaired patients

Study Design :

It was a cross-sectional study with consecutive 80
eligible patients diagnosed either with asthma or
COPD, according to inclusion-exclusion criteria, were
recruited after taking informed consent and their skill
and inhaler use technique were captured in data
collection form. Knowledge about the disease the
patient was suffering was assessed using pre-
structured questionnaire and expressed as percentage
of patients of asthma or COPD, answering the
questions positive or negative.

Skills pertaining to self-management were checked
using structured checklist (taking reference from
previous studies and guidelines7,8 and modified) and
asking the patient to demonstrate the technique of
using inhalational medication. Each step was given 1
score for patient performing the step correctly and 0
score for incorrect technique. General pre-requisites
were common for all patients and other steps were
specific for patients using that specific inhaler device.
The total score obtained by summing up scores for
different steps were named as Device Appropriateness
Index (DAI). Thus, maximum score for the index was
14 for each patient [6 (General Prerequisites) + 8
(Specific steps as per inhaler device)] and minimum
score is 0. Thus, the following is calculated: Device
appropriateness Index scores of the patients.

RESULTS

Out of 80 patients, 55 were asthma patients and
25 were of COPD. It was seen that, in the Intervention
group, there were 28 asthma patients and 11 COPD
patients while in Non-intervention group, there were
27 asthma patients and 14 COPD patients (Table 1).
Most of the patients with asthma or COPD were male
and means age of asthma patients (42.86 ± 14.3 years)
was lower than that of COPD (51.12 ± 8.6 years).

Among patients with asthma or COPD, 49 patients
used Metered Dose Inhaler (MDI), 24 Dry Powder
Inhaler (DPI) and rest 17 Metered Dose Inhaler with
Spacer (MDI+S) according to their physicians’ advice.
Socio-economic status of the patients was calculated
using Modified Kuppuswamy’s socio-economic status
scale, from their education, occupation and income.
According to the type of inhaler use, majority of
patients (49%) used pressurised Metered Dose Inhaler
(MDI) than Dry Powder Inhaler (DPI) (30%) and Metered
Dose Inhaler with Spacer (MDI+S) (21%) (Fig 1).

As expected, the patients under study
predominantly (73%) belonged to upper lower Socio-
economic status according to modified Kuppuswamy’s
Socio-economic status scale (Fig 2). Patients’
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knowledge about the disease they were suffering
(asthma or COPD) was assessed using structured
questionnaire, which is depicted in the following tables
(Tables 2 & 3).

Assessment of Skills for Using Inhaler :

Certain steps in proper device technique were
commonly omitted. Among MDI users, the steps least
often optimally completed were exhalation to residual
volume prior to putting the inhaler in the mouth
(46.16%), shaking the device before use (41.03%) and

holding the breath for 5-10s after removal of the inhaler
(33.33%). Among DPI users, the steps least often
completed were exhalation to residual volume prior to
putting the inhaler in the mouth (44.44%), to inhale
forcefully and deeply from the inhaler (37.04%) and
holding the breath for 5-10s after removal of the inhaler
(29.63%). Among MDI with Spacer users, the skills
were suboptimal in steps like shaking the inhaler before
use (44.45%), to breath out gently before pressing
inhaler (42.86%) and in case of general pre-requisites
for inhaler use, cleanliness of the device were not
satisfactory in 40% patients, about 33% forgot to wipe
saliva off mouthpiece and 31% to rinse out mouth after
their inhaler use (Figs 3-6).

Mean of Device Appropriateness Index: 10.9
(Optimal score: 14)

DISCUSSION

The most decisive factor with regards to the
efficiency of management is that the patient should
use the inhaler in appropriate manner with optimal
knowledge about the condition, he or she is suffering,
so as to optimize the therapeutic response. Poor
inhaler technique is associated with a reduced asthma
control, deteriorating COPD outcomes and wastage
of economic resources9. The use of inhaler devices
can be challenging and this may involve critical errors

Table 1 — Descriptive statistics for numerical demographic
parameters in the study population

Characteristics Asthma COPD
(n=55) (n=25)

Male, % Total 52.73 72
Age, Mean ± SD 42.86±14.3 51.12±8.6
Smokers (past or current), % Total 47.27 64
ER visit / Hospital Admission in
   past 1 year for the disease, % Total 11.3 16.3
Presence of co-morbid conditions, % Total 15 22.5
Duration of disease (years) Mean±SD 5.55±5.46 11.19±7.81
Treatment duration (years) Mean±SD 3.75±3.5 7.7±4.64
Positive family history of disease, % Total 60 36

Fig 1 — Pie chart showing usage of different inhalation devices
by the patients

Fig 2 — Pie chart showing the distribution of patients in different
Socio-economic strata according to the Modified Kuppuswamy’s

Socio-economic status scale

Table 2 — Knowledge about the disease the patient was
suffering

Knowledge about          % of patients with
        optimum awareness

Asthma COPD
(n=55) (n=25)

Name of disease patient was suffering 92.7 80
Idea about causation of the disease 70.9 52
Idea about symptoms of the disease 89 92
Severity assessment 76.4 76
Inhalation technique or the way
   using inhaled medication is important
   for optimum benefit 63.6 60
How to use inhaled medication prescribed 90.9 88
Idea about detrimental effect of smoking 85.5 80

Table 3 — Counselling gap about use of inhalers

Question items % of patients in whom the
given item was complied

Asthma COPD
(n=55) (n=25)

Care giver demonstrated during
   prescribing encounter how to
   use the inhaled medication 87.3 88
Care giver observed the patient using
   inhaled medication 78.2 76
Care giver re-evaluated the inhaled
   medication (and device) usage technique
   by the patient at every medical visit 40 44
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in handling, thus, reducing significantly the targeted
delivery of drugs into the lungs, consequently
increasing the risk of potential adverse effects10.

Most of the patients with asthma or COPD were
male and means age of asthma patients (42.86± 14.3
years) was lower than that of COPD (51.12 ± 8.6
years). As expected, the patients under study
predominantly (73%) belonged to upper lower Socio-
economic status according to modified Kuppuswamy’s
Socio-economic status scale. This was no surprise
as the study setting was Government Hospital.
Regarding the occupation, most of the study
participants were either running small business or
manual worker, thus reflecting their poor economic
status.

According to the type of inhaler use, majority of
patients (49%) used pressurised Metered Dose Inhaler
(MDI) than Dry Powder Inhaler (DPI) (30%) and Metered
Dose Inhaler with Spacer (MDI+S) (21%).

None of the subjects were provided with any
educational material about the disease process in their
routine care settings. Knowledge regarding the
disease they were suffering was less evident in
patients suffering from COPD than asthma. Majority
(about 88%) of patients reported that they had been
given demonstration of inhalation technique for use of
their medication by physician or another health care
professional at the time of prescribing but only about

76-78% patients were actually observed to take
inhalational medication ever in front of prescribing
physicians. Findings were worse (only 40-44%) for both
asthma and COPD patients regarding re-evaluation of
their inhalation technique at every medical visit.

Certain steps in proper device technique were
commonly omitted. Among MDI users, the steps least
often optimally completed were exhalation to residual
volume prior to putting the inhaler in the mouth
(46.16%), shaking the device before use (41.03%) and
holding the breath for 5-10s after removal of the inhaler
(33.33%). Among DPI users, the steps least often
completed were exhalation to residual volume prior to
putting the inhaler in the mouth (44.44%), to inhale
forcefully and deeply from the inhaler (37.04%) and
holding the breath for 5–10 s after removal of the inhaler
(29.63%). Among MDI with Spacer users, the skills
were suboptimal in steps like shaking the inhaler before
use (44.45%), to breath out gently before pressing
inhaler (42.86%) and in case of general pre-requisites
for inhaler use, cleanliness of the device were not
satisfactory in 40% patients, about 33% forgot to wipe
saliva off mouthpiece and 31% to rinse out mouth after
their inhaler use.

Fig 3 — Appropriateness in steps of MDI use

Fig 5 — Appropriateness in steps of MDI with Spacer use

Fig 6 — Appropriateness in general pre-requisites of inhaler use

Fig 4 — Appropriateness in steps of DPI use

73



Vol 122, No 07, July 2024 Journal of the Indian Medical Association

Our study supported various studies documenting
problems patients have using aerosol devices and thus,
common patient errors, particularly with MDIs11-14.
Despite advancements in technology, which have
permitted the introduction of more user-friendly devices,
our study has shown that inhaler mishandling remains
a serious issue for currently available inhalers.
Unfortunately, in real life, as our study has confirmed,
many patients did not receive any inhaler education.
We found that the rate of critical errors for DPIs was
not lower than that of MDIs. This result has to be
evaluated cautiously, as our survey was not designed
to compare different devices and our choice of critical
errors was not balanced between inhalers.

In a study done at Brazil15, it was shown that
although the majority of the patients claimed to know
how to use inhalation devices, the fact that 94.2%
committed at least one error shows that their technique
was inappropriate and reveals a discrepancy between
understanding and practice. In our study, about 89%
asthma and 92% COPD patients demonstrated
suboptimal skill in at least one step of their inhaler
use. About 40% patients were not aware of the fact
that inhaler technique was important for optimum
benefit. In a recent study investigating 300 patients,
70.2% used their inhaler drugs incorrectly and the rate
of misuse among MDI users was significantly higher
than those using DPIs (77.6% versus 64%; p=0.002)16. 

When these steps were scored and Device
Appropriateness Index (DAI) was calculated, our study
showed significant gap between mean score and
optimal score, whereas optimal score for each patient
is must for appropriate use of inhalers. In a study by
Vitacca, et al17, in outpatient settings, mistakes using
inhaler devices has been found in a range of 6 to 71%,
with 40% of patients presenting at least one vital
mistake and patients’ mean level of knowledge and
skills were 73% and 58%, respectively with significant
difference in level of skills (p=0.046) among device
families, DPIs resulting worst and MDIs best. In another
study by Ahn JH, et al18, 43.2% of COPD patients
(133/308) showed at least one critical while handling
inhaler device. In the study by Pothirat C, et al19 74.8%
of 103 COPD patients, who were investigated,
performed at least one step incorrectly, where low
education level was the single most important factor
related to incorrect technique. All these studies
corroborate our findings.

As asthma and COPD are chronic conditions, the
therapeutic adherence of inhaler and their routine use
with the correct techniques are the cornerstones in

the optimal management, which is lacking in many
patients, as evidenced in our study. Correct inhaler
technique maintenance is related to patient’s
psychosocial factors, like motivation and personality
traits intrinsically linked to overall medication taking
and there is substantial evidence that inhaler technique
and health behaviours such as poor adherence co-
exist20. It is imperative to understand and quantify
device-use errors so that patient interventions can be
effectively introduced and new devices designed to
avoid common errors in usage of inhalers and to
complete appropriate delivery of inhaled medication.
Further, it is important to recognize these particular
factors and errors which are complex, but yet evidence
suggests that these challenges can be addressed21.

CONCLUSION

The inappropriate use of inhalers and knowledge
about their own conditions can lead to suboptimal
adherence, poor clinical control, dissatisfaction and
consequently high economic burden in patients
suffering from asthma and COPD. The misuse of
inhalers has been an important roadblock to both
patients and clinicians for years. Therefore, we
investigated the inhaler misuse and it was clear that
there were many areas where the inhaler usage
technique as well as patients’ knowledge and
perception about the disease or its management
strategies, that needed more proactive intervention and
co-ordination. Strong educational initiatives involving
regular inhaler-specific training of patients and
caregivers in the correct inhaler preparation and use
enable patients to respond optimally to the prescribed
therapeutic regimens and this is an essential
component in the process towards achieving reliable
and repeatable medication delivery.Improving efforts by
the physicians to increase health literacy about the
illness and the management options and algorithms
along with the inclusion of counselling and monitoring
reinforcement may be beneficial in improving adherence
to therapy in patients with asthma and COPD who
find every day a challenge to adhere to their therapeutic
regimen.
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Review Article

The Utility of MatriDerm (Skin Substitute) with Autologous Thin Split
Skin Graft to Cover Deperiosted Exposed Tibia 6x4 cm Wound in
Diabetic Old Man

Sudhir Singh1

It has been found that MatriDerm (Skin Substitute) can successfully cover the deperiosted exposed bone if
breadth is less than 3cm irrespective of length as vascularization is attained from adjacent vascular bed and migration
of newer vascular tissue is at the tune of 15mm from one edge as reported in one study. My case was exposed left
tibial bone of about 6x4 cm devoid of periosteum in a diabetic 87 years old man who sustained scald burn with this
complication. It was successfully covered with MatriDerm with thin split skin graft in single stage and thus avoided
local flap or microsurgical free flap surgery. This proves that MatriDerm can vascularise over the small exposed bone
even if it is devoid of periosteum. Another inference is MatriDerm is able to cover beyond 3cm wound breath inspite
of loss of periosteum and is first time to be reported in literature with long followup. So no drilling of bone required to
sprout granulation tissue from bone marrow to create granulation vascularised bed for second stage skin grafting.
It thus avoids local flap or microsurgical free flap surgery for small exposed deperiosted bone.

[J Indian Med Assoc 2024; 122(7):  76-8]

Key words : Deperiosted Exposed Bone, MatriDerm the Skin Substitute, Diabetic Wound,
Post Scald Burn Wound, Split Skin Graft, Single Stage.

Editor's Comment :
MatriDerm, the collagen scaffold, can effectively vascularize
over small exposed bone areas, supporting graft uptake
and healing without periosteum.
The positive outcome over an 11-month follow-up indicates
MatriDerm as a viable, aesthetically pleasing option for similar
complex wounds, eliminating the need for more invasive
procedures like local or microsurgical free flaps.
For the first time, successfully covered a 4 cm breadth
defect, irrespective of length.

We are reporting the case of simple procedure to
cover small exposed bone without periosteum

with MatriDerm the skin substitute with split skin graft
as single stage. Only single study has come where
only 2 cm breadth was successfully covered in 2 out
of 6 cases with this6. However we are reporting a case
of 4 cm breadth exposed tibia bone covered with this
successfully that too in 87 years old highly diabetic
male  patient with 11 months follow-up. This may avoid
use of microsurgical free flap or local flaps and
aesthetically more pleasing for small exposed
deperiosted bone.

History of the Wound :

Eighty seven years old Mr Indrasan Diwedi, Male
retired railway employee of Bihar, India with irregularly
controlled diabetes on oral antidiabetic treatment for
last 10 years had four weeks old infected wound over
the left tibia (shin) which was debrided by another doctor
outside who had exposed the tibial bone and there
was loss of periosteum. Infact two more wounds had
also occurred over the either side of left ankle which
we later grafted with skin at same time when dealing
with exposed bone. The incident was due to patient
slipped in bathroom and swelling occurred in the lower
half of left leg and hot fomentation created scald burn

which ultimately got infected with infected
serosanguinous discharge exudation within a week
(Fig 1). Patient is diabetic. The patient was treated by
local doctor for a week who did debridement exposing
the bone and later referred to higher centre where
frequent dressing were done and pseudomonas
infection was controlled. After total 4 weeks patient
referred to us for wound cover.

Fig 1 — Pre-operative infected wound - bone deep on shin area
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Proper diabetic control with regular insulin and
sensitive antibiotic care were done. Patient was looking
frail and weak.

Management and Outcome :
VAC at -125 mercury pressure was applied after

debridement on all three wounds for one week. Fig 2
is the status of wound over exposed tibia bone devoid
of periosteum with some granulation tissue. This was
covered with single stage 37x52 mm MatriDerm 1 mm
thickness and very thin split skin graft (Figs 3-6).  We
also covered the either side of left ankle region soft
tissue granulating wound with split skin graft of medium
size only. The dressing was done after seven days
and 100 percent graft uptake was there (Fig 7). Proper
diabetic control and sensitive antibiotics were
continued the wound healed completely after three
weeks and dressing repeated at 5 days interval.
However patient once had electrolye disbalance due
to decrease serum sodium which was managed
promptly. The followup at 9 weeks was good (Fig 8).

DISCUSSION

This was exposed left tibial bone of about 6x4 cm
devoid of periosteum was successfully covered with
MatriDerm and Split skin graft in single stage

successfully and thus avoided local flap or
microsurgical free flap surgery. This patient was highly
uncontrolled diabetes with decreased sensation so had
scald burn complicating to infected wound. The
followup at 3 months was without any complication
(Fig 9). Here we prove that MatriDerm can vascularise
over the small exposed bone even if it is devoid of
periosteum. It is natural to assume that MatriDerm
can cover exposed bare bone area of at least 15 mm
on either side as nutrient diffusion from near by
vascularised bed of granulation tissue but we have gone
beyond it inspite of loss of periosteum and no drilling
of bone done to sprout granulation tissue from bone
marrow. In the past skin substitute MatriDerm used to
cover successfully in extensive scalp bare bone where
outer table removed or in second stage after getting

good granulation tissue by multiple drilling
of outer cortex. Beside that over exposed
bone of extremity where periosteum is
present or as second stage after getting
granulation tissue by multiple drilling of bone
followed by VAC application1-5. Until now
few cases were done on extensive
deperiosted tibia to extent of 12 cm in length
but breadth not more than 2 cm so
MatriDerm was successful in a sense that
can easily form the bridge for successful
neodermis vascularization6. Infact in that
only two cases out of six were successful.
But here small area beyond 3 cm in either
dimension we were able to cover the bare
devoid of periosteum tibia bone in single
stage successfully without help of drillingFig 3 — 37 X 52 X 1 mm  sizematriderm to

cover the bone

Fig 4 — MatriDerm applied

Fig 5 — MatriDerm and SSG
over bone exposed shin area

Fig 2 — Exposed bare bone devoid of periosteum after
debridement and VAC application

Fig 6 — Wound covered

Fig 7 — 1st dressing after 7 days - matriderm + skin graft on
bone area
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the bone and this has been
reported by me of initial result
as Letter to Editor without long
term follow-up for first time in
any literature till date4. It is
but natural that
essentially skin
substitute should at
least go beyond
bare bone by 1cm to
cover vascular area
at the edges to get
vascularized as the
former behave as
vascularising bridge

to support thin autoskin split graft applied over
it as a single stage. Experimental studies7

showed 2 cm oxygen transmission potential
which is clinically approved by our this case
of 4 cm width defect but It needs further
elaborate study by doing more cases like this.

Long Term Result : At the 11th-month
follow-up, the patient showed significant improvements,
with excellent pliability, elasticity, and movements of
the skin over the bone (Figs 10-12). There was also no
tension or stretching observed over the healed skin
during leg movements. Even subjective assessment
showed an excellent outcome with free pinching of
the skin and marked wrinkles indicative of good graft
take. It’s also noted that the sensation returned, being
similar to the surrounding skin.

CONCLUSION

This proves that MatriDerm can vascularise over
the small exposed bone even if it is devoid of
periosteum. Oxygen transmission from the periphery
to the center of wounds is crucial.

MatriDerm® exhibited the best oxygen
transmission with a 2cm oxygen transmission length7.

Further studies and improvements are needed in
the experimental model. Another inference is MatriDerm
is able to cover beyond 3cm wound breath inspite of

Fig 8 — After 2 months and 1 week follow-up

Fig 9 — After 3 months
follow-up

loss of periosteum and is first time to be reported in
literature. So no drilling of bone required to sprout
granulation tissue from bone marrow to create
granulation vascularised bed for second stage skin
grafting. It thus avoids local flap or microsurgical free
flap surgery for small exposed deperiosted bone.The
combination of MatriDerm and skin grafting was found
to be more effective than skin grafting alone in the
treatment of post-traumatic severe and chronic wounds
with bone exposure, resulting in shorter healing time,
reduced wound contraction, and improved elasticity
and quality of scar tissue. It has been found to enable
effective healing and improve elasticity in these difficult-
to-heal wounds.

MatriDerm® is recommended for avascular-based
wounds.
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Fig 12 — 11 Months
Postoperative - skin can
be pinched with forcep

Fig 10 — 11
months follow-up

Fig 11 —  11 Months
Postoperative wrinkles can be
seen after pressing the skin
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Case Report

Müllerian Duct Fusion Anomaly Associated with Unilateral Renal
Agenesis

Vishwaprem Raj D R1, Naveen D2, Mallikarjunappa B3, Akshay Gupta4

The purpose of this study was to check for the associated anomalies present in a suspected case of Müllerian
duct fusion anomalies. Almost one-third of women with a renal anomaly will have Müllerian duct anomalies. MRI
plays an important role in evaluating abnormal uterine morphology with other association like unilateral renal agenesis
and vertebral anomaly. In this case report we present two cases of rare Müllerian fusion anomaly associated with
unilateral renal agenesis. [J Indian Med Assoc 2024; 122(7):  79-80]

Key words : Müllerian Duct anomaly.

Editor's Comment :
This study aimed to identify anomalies associated with
Müllerian duct fusion anomalies. About one-third of women
with renal anomalies also have Müllerian duct anomalies.
MRI is essential for evaluating abnormal uterine morphology
and its associations, such as unilateral renal agenesis and
vertebral anomalies. All women with Müllerian duct fusion
anomalies should be screened for renal agenesis.
Radiological investigations, including ultrasound and MRI,
are crucial for assessing uterine and obstructive
uterovaginal anomalies.

Congenital uterine anomaly occurs due to abnormal
formation, fusion or reabsorption of the Müllerian ducts

during fetal life. The process may be partial or total and
affect one or multiple parts of the female urogenital tract1.

Müllerian duct anomalies is a rare developmental
anomalies which occur in about 7% of the general
population and in almost one-third of women with a renal
anomaly2.

CASE 1
A 19-year-old female unmarried patient referred to

Department for ultrasound pelvis and MRI pelvis due to
menstrual cramps and progressive pain in the
hypogastric region. She had started menstruating for 8
months. Menstruation is irregular with associated mild
pain during menstruation. Abdominopelvic ultrasound
scan revealed uterus didelphys with right hematocolpus
measuring ~38mm × 28mm × 51mm, obstructed right
hemivagina. The right kidney was not visualized. MRI
(Fig 1) revealed two uterine horns with two external os
opening into two separate vagina. Marked distention of
right hemivagina with fluid levels due to transverse band
at lower third right hemivagina and right renal agenesis
were noted. Patient underwent surgical management
for obstructed hemivagina and the pre-operative
findings confirmed the imaging findings of Herlyn-
Werner-Wunderlich Syndrome (HWWS).

CASE 2
A 25-year-old female married patient referred to

Department for MRI pelvis due to menstrual cramps,
progressive pain in the hypogastric region and right iliac
fossa. Physical examination showed tenderness in right
iliac fossa and a palpable mass. Pelvic ultrasound scan
report showed complex right adnexal cyst with bicornuate
uterine morphology. Patient was referred to MRI for better characterization of adnexal pathology. MRI (Fig 2) revealed

two uterine horns with single cervix and single vagina.
Marked distention of right cornua of uterus and the
opening of right cornua into the cervix is not clearly
visualized. There is a right ovarian hemorrhagic cyst with
scoliosis of lumbar spine with hemi L2 vertebra with
absent right kidney. Final diagnosis is Bicornuate
unicollis uterine morphology with obstructed right cornua
associated with hematometra. Right renal agenesis with
L2 hemivertebra and right ovarian hemorrhagic cyst. The

Fig 1 — (a) T2 coronal images showing two separate cornua of
the uterus. (b) T2 coronal images showing two separate vagina,
with heterogenous collection in the right vaginal vault. (c) T2 coronal
images showing right vaginal heterogenous collection with a septum
at lower aspect, left vaginal vault is patent. (d) T2 coronal images
showing absent right kidney with hypertrophy of left kidney.
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patient was advised surgical management for cystic
lesion but the patient opted for conservative treatment
and we could not do follow up of the patient.

DISCUSSION

Müllerian duct normally fuses between the 6th and
11th weeks of gestation to form the uterus, fallopian tubes,
cervix and proximal two-thirds of the vagina.

Any Interruption of the Müllerian duct during the fusion
process gives rise to uterine didelphys and bicornuate
uterus  subtypes of Müllerian ductal anomalies3.

There is a close embryologic relationship between the
development of the urinary and reproductive organs, hence
Müllerian ductal malformation are associated with urinary
tract anomaly. Renal anomalies occur most frequently in
patient with unicornuate (29.5%) and didelphic uterus
(29.1%). Lower rates of abnormal renal tract (11.7-15.2%)
were noted in women with uterine agenesis, septate or
bicornuate uterus. Congenital absence of one kidney has
been the most common urologic anomaly associated with
obstructive uterovaginal anomalies4.

According to the ASRM 2016 guidelines (American
Society for Reproductive Medicine Classification System),
the bicornutate uterus is defined as an external fundal
indentation of greater than 1 cm and the uterine didelphys
is defined as two separate uterine bodies with duplication
of the cervix2.

Bicornuate uterus accounts for approximately 10% of
MDA and it occurs due to incomplete or partial fusion of
the Müllerian ducts. The duplicated endometrial cavity
may be associated with cervix duplication (bicornuate
bicollis) or be without cervix duplication (bicornuate
unicollis).

Uterus didelphys results from complete failure of
Müllerian duct fusion. Each duct develops fully with
duplication of the uterine horns, cervix and proximal
vagina. Transverse hemivaginal septum may be seen in
proximal duplicated vagina which results in ipsilateral
obstruction and hematometrocolpos3.

Herlyn-Werner-Wunderlich Syndrome (HWWS) is a
rare Müllerian duct anomalies with mesonephric duct
anomalies with the triad of uterus didelphys, obstructed
hemivagina and ipsilateral renal agenesis. The incidence
of didelphys uterus, related to HWW, is approximately 1/
2,000 to 1/28,000 and it is accompanied by unilateral
renal agenesis in 43% of cases4.

Patients may be asymptomatic until menarche but
may present with progressive pain due to hydrometro-
colpos and hemivaginal obstruction within the first year
of menstruation. The most common clinical presentation
is abdominal pain, cyclical dysmenorrhoea at puberty
and abdominal mass secondary to hematocolpos and
normal menstrual periods5,6.

This condition can be managed by full resection of
the vaginal septum to relieve the obstruction and also
helps to prevent the development of further complications,
and restore functionality of genital system. Laparoscopic
hemihysterectomy may be a effective alternative treatment
for patients with a didelphic uterus with a hypoplastic
cervix. Ipsilateral hysterectomy is recommended in cases

of cervical atresia, because resection of the septum would
not relieve obstructed symptoms7.

CONCLUSION

All women with Müllerian duct fusion anomalies
should be checked for presence or absence of renal
agenesis. Radiological investigation including Ultrasound
and MRI plays an important role in assessing the type of
uterine and obstructive uterovaginal anomalies.
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Fig 2 — (a) T2 coronal images showing absent right kidney and L2
hemivertebra. (b) T2 axial images showing two separate uterine cornua
with collection in right uterine cornu. (c) T2 coronal images showing
two separate uterine cornua with collection in right uterine cornua and
a right ovarian hemorrhagic cyst. (d) T2 fat suppression oblique coronal
showing single cervix with two separate uterine cornua.
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Case  Report

Infiltrative Cardiomyopathy Causing Heart Failure with Compromised
Ejection Fraction (HFrEF) : An entity to look out for

Henry Owuor1, Anthony Gikonyo2, Premanand Menon Ponoth3, Dan Gikonyo4

Infiltrative cardiomyopathy is characterized by deposition of abnormal substances within the heart tissue resulting
in diastolic dysfunction and less commonly systolic dysfunction late stage of the disease. The more common types
of infiltrative cardiomyopathy are cardiac amyloidosis, sarcoidosis and hemochromatosis. We present the case of a
73 year old male with dyspnea on exertion, orthopnea, paroxysmal nocturnal dyspnea and fainting episodes.
Electrocardiogram (ECG) showed low-voltage QRS complexes, Right Bundle Branch Block (RBBB) with associated
Left Anterior Fascicular Block (LAFB) and on echocardiogram demonstrated reduced systolic function. The Cardiac
MRI demonstrated restrictive cardiomyopathy with both systolic and diastolic dysfunction concluding that there is
infiltrative cardiomyopathy due to either sarcoidosis or amyloidosis. Caution must be exercised while using the
guideline medical therapeutic drugs that form the pillar of comprehensive heart failure therapy as they have many
untoward side effects.

[J Indian Med Assoc 2024; 122(7):  81-4]

Key words : Infiltrative Cardiomyopathy, Restrictive Cardiomyopathy, Cardiac MRI (CMR),
Amyloidosis, Sarcoidosis.

Editor's Comment :
When we deal with infiltrative cardiomyopathy, possibility
of amyloid ethiology should be there at the back of our mind.
Low-voltage QRS (all limb leads <5 mm in height) in
conjunction with other abnormalities of conduction is
pathognomonic of cardiac amyloid. Even though gold
standard for diagnosis of cardiac amyloidosis is endo
myocardial biopsy., ECG, echo and CMR in conjunction with
tissues from other organs like abdominal fat pad (fine needle
aspirate), rectum or kidney staining positive for amyloid will
confirm the diagnosis.

Infiltrative cardiomyopathy is characterized by deposition
of abnormal substances within the heart tissue

resulting in diastolic dysfunction and less commonly
systolic dysfunction late in the course of the disease1.
The more common types of infiltrative cardiomyopathy
are cardiac amyloidosis, sarcoidosis and hemo-
chromatosis.

Amyloidosis describes the multisystem deposition
of insoluble fibrillary proteins known as amyloid fibrils.
Cardiac involvement is common and is a major cause of
morbidity and mortality in patients with amyloidosis2.
Cardiac involvement occurs in about 50% of Amyloid Light
Chain (AL) cases, the most aggressive form resulting
from an underlying plasma cell dyscrasia and has poor
prognosis3. Hereditary Transthyretin-derived (ATTR) is an
autosomal dominant condition classically manifests in
the sixth decade of l ife, causes neuropathy and
cardiomyopathy and is frequently misdiagnosed as
hypertensive cardiomyopathy4,5. The heart is rarely
involved in amyloidosis stemming from chronic
inflammation such as secondary (AA) amyloidosis6.
Senile Systemic Amyloidosis (SSA) is similar to ATTR in
its course7.

Cardiac deposition of amyloid fibrils affects cardiac
contractility, conduction and coronary blood flow resulting

in progressive biventricular diastolic dysfunction with or
without systolic dysfunction, heart block, ventricular
arrhythmias and myocardial ischemia1. The main
manifestation of amyloid cardiomyopathy is clinical heart
failure8.  Syncope and Presyncope, high-grade conduction
disease and thromboembolism from atrial fibrillation9-11

are also known.

CASE REPORT

This case report  of a 73-year-old retired security officer
who presented to the cardiac clinic with dyspnea on
exertion, orthopnea, paroxysmal nocturnal dyspnea,
abdominal swelling and pain, dizziness, fainting
episodes, low BPs and soft tissue injury to the left leg
following a fall. He had been on Torsemide 10mg OD,
losartan 50mg OD, Bisoprolol 5mg OD, Spironolactone
25mg OD and Ivabradine 7.5mg od without improvement.
He neither smoked nor consumed alcohol. He has slightly
lower blood pressure (95/58mmHg) with a bradycardia
of 53bpm. He had a regular pulse with elevated internal
jugular venous pressures, loud heart sounds with pan
systolic murmurs loudest at the apex, tender
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hepatomegaly and a grade 3 edema. His labs showed
elevated creatinine of 237µmol/l (60-130), uric acid 728
mmol/l (202-416), mild hypochromic microcytic anemia
of 11.5g/dl [Mean Corpuscular Volume (MCV)=91, Mean
Corpuscular Hemoglobin (MCH)=25, Mean Corpuscular
Hemoglobin Concentration (MCHC)=27]. HbA1c and TSH
were normal. Left foot X-rays had shown weber B1 lateral
malleolar fracture with a non-displaced fracture of the
base of the proximal phalanx of the first toe. Losartan
and bisoprolol doses were reduced due to low BP.

The patient had some improvement though when he
presented to the clinic three months later. He had
dyspnea NYHA class 2 with bilateral pedal edema and a
lack of coordination. There was no orthopnea or
Paroxysmal Nocturnal Dyspnea (PND). He had a normal
coronary angiogram. An ultrasound showed acute focal
small bowel inflammatory disease; CT Abdomen (CTA)
with IV and oral enhancement be undertaken for
correlation. He also had mild bilateral scrotal hydrocele.
His creatinine improved to an average of 180µmol/l and
his hemoglobin had gone up to 13.2g/dl. He was put on
Sacubitril&Valsartan 100mg PO OD, Bisoprolol 10mg PO
OD, Eplerenone 25mg PO OD and Torsemide 20 mg PO
OD. Phosphorus and calcium levels were normal, H pylori
was negative.

Two months later, his hemoglobin had gone to 14.3g/
dl, but the creatinine had gone up to 223µmol/l. The
Electrocardiograms (ECG) had consistent features of low-
voltage QRS complexes, Right Bundle Branch Block
(RBBB) with associated Left Anterior Fascicular Block
(LAFB); echocardiogram had consistently shown reduced
systolic function with a Left Ventricular Ejection Fraction
(LVEF) of 31%. Cardiac
MRI (CMR) showed a
patient in heart failure
with an ejection fraction of
24% features of systolic
and diastolic dysfunction
and features of a
r e s t r i c t i v e
c a r d i o m y o p a t h y .
Provisional diagnosis of
cardiac sarcoidosis /
cardiac amyloidosis
(ATTR-amyloidosis) were
considered (Figs 1&2).

DISCUSSION

Clinical features of
heart failure is the main
manifestation of amyloid
c a r d i o m y o p a t h y .
Presyncope, syncope
and conduction disease
manifesting as RBBB
and LAFB are also
associated features.
E x t r a - c a r d i a c

manifestation Chronic Kidney Disease (CKD),
neuropathy, hypothyroidism and possible gastrointestinal
disease manifesting with iron deficiency anemia possibly
from gastrointestinal bleeding are also known to occur.

Low-voltage QRS (all limb leads <5 mm in height) is
pathognomonic of cardiac amyloid12. This tends to occur
with other abnormalities of conduction like 1st, 2nd, or 3rd

degree Atrioventricular (AV) block and nonspecific
intraventricular conduction delay. Atrial fibrillation, atrial
flutter and ventricular arrhythmias may occur rarely12. The
low voltage QRS complexes and the conduction
abnormalities were a strong hint to the underlying
pathology causing the patients symptoms.

On echocardiogram,biventricular wall hypertrophy,
normal or reduced LV size, preserved ejection fraction,
bi-atrial enlargement and progressively worsening
diastolic dysfunction toward a restrictive pattern are the
hallmarks of amyloid cardiomyopathy13. This is also good
for monitoring disease progression1. Pericardial effusion
and thickening of valves and papillary muscles are
commonly found in echo. Reduced cardiac output points
to a disease in its late stage. Low-voltage QRS on ECG
combined with LVH on echo is very suggestive of cardiac
amyloid12.

Global transmural or subendocardial Late Gadolinium
Enhancement (LGE) is the classical finding on CMR14

The CMR of our patient indicated transmural LGE
involving the basal LV and extending into the RV with
areas of subendocardial sparing at the RV free wall;
subepicardial and mid wall LGE in the mid cavity LV with
sparing of segment 7 (anterior); and subepicardial in
mid wall LGE at the apex with sparing of segment 13

Fig 1 — Echocardiogram depicting reduced ejection fraction
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(anterior), thus making a strong case for cardiac
amyloidosis.

The gold standard for diagnosis of cardiac
amyloidosis is endomyocardial biopsy. However, features
suggestive of cardiac amyloid on ECG, echo and CMRI in
conjunction with tissues from other organs like
abdominal fat pad (fine needle aspirate), rectum or kidney
staining positive for amyloid affirms the diagnosis of
cardiac amyloid1. The suspicion of AL amyloidosis
warrants additional investigations: a bone marrow biopsy
to evaluate the underlying plasma cell dyscrasia and
serum and/or urine protein electrophoresis1.

The major differential diagnosis of cardiac
amyloidosis is cardiac sarcoidosis, a condition in which
noncaseating granulomas, a pathological feature of
sarcoidosis, form in the cardiac tissue leading to
progressive heart failure and Sudden Cardiac Death
(SCD). Cardiac involvement only occurs in 5% of people
with sarcoidosis, whose peak incidence is in the ages
between 25-45 years, marking a major difference from
cardiac amyloidosis demographics15. Tissue edema in
the early stages cause myocardium thickening and
diastolic dysfunction whereas in the latter phase of
fibrosis the ventricles dilate, hypokinesia ensue and
systolic dysfunction predominates. It can also result in

conduction system abnormalities including
reentrant arrhythmias16.

Patients with cardiac sarcoidosis
usually present with asymptomatic
electrocardiographic findings, heart failure
and Sudden Cardiac Death (SCD) from
complete heart block or ventricular
tachyarrhythmia’s, manifesting as
palpitations or syncope1. CMR and Positron
Emission Tomography (PET) scan are
techniques of choice in cardiac sarcoidosis
workup in addition to ECG and echo17.
Pacemakers and Implantable Cardioverter-
defibrillators (ICD) to prevent SCD, with
steroids and/or immuno-suppressive
agents is the standard of care17

Similar infiltrative cardiomyopathies are
hemo-chromatosis and iron overload
cardiomyopathy, Fabry disease, Danon
disease and Friedreich’s ataxia1.

Cardiac amyloidosis treatment is two-
pronged: managing heart failure and
targeted therapy for underlying protein
disorder. Judicious use of diuretics and
avoidance of betablockers and ACE-
inhibitors to avert profound hypotension due
to over-diuresis and autonomic neuropathy
is advised18,19. Maintenance of adequate
filling pressures and the heart rate are vital
because of the restrictive pathophysiology.
If not careful, the medication may lead
hypotension and progressive worsening of
renal function. The medication has to be

titrated for achieving optimal outcomes in these patients.
Chemotherapy, and rarely cardiac transplant is

indicated for AL amyloidosis20. In ATTR liver
transplantation is potentially curative if performed before
cardiac involvement21. Pharmacotherapies designed to
reduce, stabilize or silence the autosomal dominant
amyloidosis activity (ATTR) are under active investigation
and include Non-steroidal Anti-inflammatory Drugs
(NSAIDs) Diflunisal and its non-NSAID analog
Tafamidis22. Our patient should volunteer for enrolment
in these ongoing studies to further elucidate the
importance of these novel drugs in cardiac amyloidosis
more so to people of African descent.

CONCLUSION

Cardiac amyloidosis is challenging to diagnose and
to treat. Clinical features in addition to concentric LVH on
echocardiography in the presence of low voltage QRSs
in the limb leads on ECG are highly suggestive. CMR is
quite important in increasing the probability of
amyloidosis as well as ruling out other differential
diagnosis even in the elderly persons. Caution must be
exercised while using the guideline medical therapeutic
drugs that form the pillar of comprehensive heart failure
therapy as they have many untoward side effects.

Fig 2 — Cardiac MRI illustrating late gandolium enhancement involving left and
right ventricle
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Advanced cases of cardiac amyloidosis, cardiac
transplantation is an indication.Patient stable on follow
up and awaiting further evaluation to confirm diagnosis.
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Impending Adrenal Crisis in Exogenous Cushing
Following Cam Use

SIR, — Exogenous administration of glucocorticoids is
one of the common causes of Cushing syndrome1. The
term Cushing’s syndrome is used to describe all causes of
Glucocorticoid excess whereas the term Cushing’s disease
is particularly reserved for pituitary dependent Cushing’s
syndrome3. In many scenarios, glucocorticoid has been
found as an adulterant in various complementary and
alternative medicines. Thus in practice it is very much
essential for clinicians to enquire about history of CAM use
as a part of comprehensive patient care. We report a case
of 48year old female presented with facial puffiness after
use of CAM.

A 48 years old female (Fig 1), with puffiness of face,
presented to our OPD with extreme weakness. Her weight
is 69 kgs with a BMI of 30.7kg/m2. We noticed her face to be
hirsute (Ferriman-Gallwey Score >8) along with easy
bruisability. She reported frequent panic symptoms which
prompted her to take some unidentified CAM for around
last 5-6 years. Further, when we saw her, she appeared
extremely weak with coarse tremors and a BP of 100/
60mmhg. Her family members noted that she has increased
appetite which was associated with weight gain of 10kgs in
last 1year. Examination did not reveal buffalo hump or purple
striae. Her cortisol after withdrawing CAM for around 1 week
was 0.7 (4.3-22.4) and ACTH was 5.52 (10-46). With this,
we arrived at a conclusion that, this lady was suffering from
Exogenous Cushing subsequent to surreptious steroid
exposure in the form of unidentified CAM.

Chronic exposure to excess glucocorticoids leads to
development of Cushing’s Syndrome1. Most of times, the
cause of Cushing’s syndrome was iatrogenic, from
administration of exogenous glucocorticoids. There are also
other causes of Cushing’s syndrome including excess
ACTH production usually by pituitary adenoma (Cushing’s
disease) or by ectopic ACTH secretion like lung carcinoma
(small cell). It can also result from excess glucocorticoid
secretion by adrenal mass like adenoma or carcinoma1,2.
There were several reported cases of Cushing’s syndrome
caused by traditional Chinese medicine use in the treatment
of gout4 and most of the Malaysians5 use CAM for treatment
of chronic diseases. Among Indian traditional medicine
practioners of homeopathy, Ayurveda, siddha, there is
rampant usage of unknown component in their
medicines.We want to enlighten all physicians that CAM
may contain steroids and we must be alive to this condition
when patients present to us with so called moon-facies.

Fig 1 — Patient Showing Features of Facial Puffiness
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Table 1 — Lab Parameters

Lab Parameters Value Lab Parameters Value

HB 10.4 Urea 53.5
TLC 14200 Creatinine 0.61
Platelet 2.36 FSH 46.75(25.8-134.8)
HBA1C 5.9 LH 38.23 (7.7-58.5)
FBS 145 ACTH 5.52(10-46)
PPBS 171 Prolactin 2.36(4.79-23.3)
TSH 1.78 Serum 8am
FT4 1.130    Cortisol 0.7(4.3-22.4)
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