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Overview 

Manipal Clinical Journal is a multi-disciplinary, open access journal for circulation among 

the scientific community of Manipal Hospitals and its associated medical fraternity. It will 

be published on a quarterly basis.

It publishes original articles, review articles, case reports, commentaries, letters and 

clinical updates from all clinical and para-clinical departments of MHB. The journal 

intends to cover clinical, technical, ethical and administrative work at MHB and facilitate 

knowledge sharing across all departments. The submitted manuscripts will undergo an 

editorial review and a double-blinded peer-review before publication. 

We have an elite editorial board comprising some of the best of scientific minds in the 

country with whose guidance we wish to expand the scope and visibility of the journal in 

the coming days.

We have taken small steps in this academic journey and wish to seek your contribution 

and support in nurturing the growth of the journal

Intent of the journal:

Provide a platform to publish scientific work, case-reports, opinions and clinical updates 

to clinicians of MHB.

Promote knowledge sharing across departments in the hospital.

Provide visibility to the advanced, novel and innovative work done by the medical 

fraternity of MHB across all departments and associated hospitals.

Policy on ethics: 

The authors must adhere to institutional ethical policies of MHB. Patient consent, 

clearance/ waiver from the ethics committee must be obtained wherever necessary.

Disclaimer: 

The information and opinions published in this journal are the views of the authors and not 

of the journal or its editorial board. The journal shall not be responsible for the accuracy, 

completeness or usefulness of any information provided. Opinions, views and 

recommendations for therapies and treatment are based on the author’s/authors’ 

expertise and knowledge and the publishers or the journal do not accept any legal 

responsibility for any errors or omissions.



Greetings from the Editorial Board! 

Namaste ! 

Dear Readers

It has been over 6 months after the launch of “Manipal Clinical journal” and we hope you like the 
way the journal is making an effort to bring forth good scientific content to you! 

Moving ahead we are happy to bring out the second issue of Volume 2 of our journal! The current 
issue is packed with informative articles from various departments of Manipal Hospital, Old 
Airport Road, Bengaluru. Each of the scientific work presented in this issue reflects the excellent 
work done by our clinicians and the experience they have gathered overtime during their clinical 
practice.

This issue has 4 review articles written by eminent authors giving their insights about 
management of Covid-19 disease, an unsuspected side effect such as hypotension induced by 
IV Paracetamol, anemia in critical care settings and a comprehensive review on Biomedical 
waste management. 

There are equally interesting original articles sharing our clinical team’s experience with the use of 
“combination drugs” of Remdesivir and Baricitinib in COVID-19 disease and a survey of risk 
factors for low back and neck pain among our nurses. Our anesthesia team also shares their 
experience with intra-operatively administered intravenous 5% dextrose to reduce post 
operative nausea and vomiting in the current issue. A clinical update on Prostatic artery 
embolisation by our interventional Radiology team is a must read to keep yourself abreast with 
the latest advances in the field. 

The case reports / case series of this issue are “icing on the cake” with 4 unique articles 
comprising of a very rare case reports of chest wall reconstruction using titanium implant, 
treatment of bronchopleural fistula with an endobronchial stent, laparoscopic cerclage done first 
time at our hospital for cervical incompetence and unique case reports of a rare adenosine 
deaminase deficiency(DADA2) presenting with refractory and relapsing polyarteritis nodosa like 
vasculitis. 

I am very sure you will find each and every work presented here very interesting. We are waiting to 
hear your feedback regarding this issue. Happy reading!

Dr. Ambuja K
Editor-in-chief
Manipal Clinical Journal
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TREATMENT ALGORITHM OF COVID 19 – 
AN INSTITUTIONAL PERSPECTIVE
Authors: 
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Corresponding Author: 
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INTRODUCTION:

COVID‐19 has become a pandemic, but its reported 
characteristics and outcomes vary greatly amongst studies.

The world has faced the most challenging pandemic of the 
modern era, that of severe acute respiratory syndrome corona 
virus (SARS-CoV-2) infection, causing corona virus disease 
(COVID-19), which has affected over 35 million people 
worldwide. This condition has been shown to be related to the 
over expression of inflammatory markers, including 
interleukins. The widespread inflammatory dysregulated host 
response can result in multi-organ failure, thromboembolism 

(1,2)and death . Immunomodulatory agents and systemic 
anticoagulation might be useful to prevent disease progression 
and thromboembolic complications if initiated in selected 

(3)groups of severely ill patients . Here, we review various options 
that are available for the management of this condition. Our 
goal is to assist healthcare workers engaged in the 
management of COVID-19 to guide their management with this 
rapid and concise review.

OBJECTIVES:

We determined pooled estimates for clinical characteristics 
and outcomes in COVID-19 patients including subgroups, by 
disease severity (based on WHO Interim Guidance Report or 
IDSA/ATS criteria).

MCJ-38-22

ABSTRACT

The world has faced the most challenging pandemic of the modern era, that of severe acute respiratory syndrome corona virus 
infection, causing corona virus disease and affecting over 35 million people globally. The wide range of clinical manifestations 
associated with this viral disease is thought to be related to the over expression of inflammatory markers, due to a 
dysregulated host response. The most severe form involves multi-organ failure and thromboembolic complications. 
Immunomodulatory therapies may help prevent its progression and anticoagulation has been shown to reduce the risk of 
thrombotic complications. Anti-inflammatory agents, antimicrobial therapy, and vitamin supplements are short of clear 
benefits, but there is limited data to review. Other agents, such as Monoclonal Antibodies, Remdesivir, steroids, Baricitinib, 
Tofacitinib, Tocilizumab, Bevacizumab, Molnupiravir and inhaled Sargramostim have shown a possible impact on inpatient 
length of stay and mortality rate. This review aims to assess the efficacy and safety of these available therapies in light of 
current evidence. We compare these treatment options based on their impact on symptom management, inpatient length of 
stay, and overall morbidity and mortality. Here, at Manipal Hospital Old Airport Road, Bengaluru, Monoclonal Antibody 
cocktail (Casirivimab plus Imdevimab) turned out to be a true game changer in management of COVID19.

Keywords: COVID-19, monoclonal antibodies,CAS/IMDEV, Casirivimab plus Imdevimab, REGN-COV2, Remdesivir, 
SARS-CoV2, steroids, Tocilizumab, Baricitinib, Tofacitinib, Bevacizumab, Molnupiravir, Inhaled Sargramostim.

 

 

METHODOLOGY OF REVIEW:

We performed a retrospective analysis of original studies along 
with a review of widely published literature in medical journals 
regarding the available treatment options for COVID-19 
infection. We have shared our experience regarding various 
available treatment options and respective outcomes.

Role of Casirivimab and Imdevimab (CAS/IMDEV)-
monoclonal antibody

CAS/IMDEV (also called REGN-COV2; Casirivimab and 
Imdevimab) is an antibody cocktail containing two 
noncompeting IgG1 antibodies (Casirivimab and Imdevimab), 
which target SARS-CoV-2 spike RBD (Receptor Binding 
Domain) and have been shown to neutralize the viral load in 
vivo, preventing virus-induced pathological sequelae when 
administered prophylactically or therapeutically in non-human 

(4)primates . The rationale behind combining two antibodies in a 
cocktail approach is to minimize mutational viral escape. 
Interim analysis results from a double-blind trial showed that 
the CAS/IMDEV antibody cocktail reduced viral load with a 
more significant effect in patients whose immune response had 
not yet been stimulated or who had a high viral load at baseline. 
This interim analysis also established the safety profile of this 

(5)cocktail antibody, similar to that of the placebo group .  
Preliminary data from a Phase 3 trial of CAS/IMDEV revealed a 
70% reduction in hospitalization or death in non-hospitalized 
patients with COVID-19. In vitro data is available regarding the 
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effect of CAS/IMDEV on SARS-CoV-2 variants of concern that 
(6)reveal retained activity .

CAS/IMDEV was granted emergency use authorization from 
FDA in November 2020 for clinical use in non-hospitalized 
patients (aged ≥12 years and weighing ≥40 kg) with laboratory-
confirmed SARS-CoV-2 infection and mild to moderate 
COVID-19 who are at high risk for progressing to severe 
disease and/or hospitalization. This combination has since 
been granted EUA (Emergency Use Authorization) from the 
FDA (Food and Drug Administration) for post-exposure 
prophylaxis (PEP) for appropriate candidates.

Role of antiviral agents including Remdesivir (alone and 
combining with Baricitinib or Tofacitinib)

Antiviral drugs are thought to work in different phases of 
viremia, including in the prevention of viral entry into the host 
cell and in the prevention of both viral activation and replication.  
Remdesivir works by inhibiting viral replication via an 
adenosine analogue that becomes incorporated into the viral 
RNA, resulting in the inhibition of further viral replication and in 
early termination of the viral cycle. Sheahan et al. showed a 
potential reduction in viral load and lung infection in mice after 

(7)the use of Remdesivir . Clinical improvement was seen in 68% 
of patients with the use of Remdesivir 200 mg I.V. first dose, 
followed by 100 mg daily to complete 5 days while diagnosed 

(8-11)with COVID-19 disease . Another antiviral agent widely 
considered for COVID-19 treatment is Molnupiravir, a 
nucleoside analogue which inhibits the SARS CoV-2 
replication. The SOLIDARITY trial did not show a difference in 
mortality with Remdesivir, Molnupiravir, Lopinavir/Ritonavir 

(12)and interferon regimens . The results of one randomized, 
double-blind, placebo-controlled trial show that combination 
treatment with the anti-inflammatory drug Baricitinib and 
Remdesivir was safe and superior to Remdesivir alone for the 
treatment of hospitalized patients with Covid-19 pneumonia in 

(13)terms of length of hospsitalization . CDC panel also suggests 
use of to Facitinib can be considered as an alternative 
immunomodulatory drug if Baricitinib is not available or not 

(14)feasible to use i.e.  very low eGFR or late onset presentation .

Role of anti-inflammatory agents including steroids and 
Tocilizumab 

Several studies suggest that the cytokine release syndrome or 
‘cytokine storm’, the release of IL-1, IL-6, IL-12, and IL-18 along 
with TNF (Tumor Necrosis Factor), as well as other 
inflammatory mediators play an important role in the clinical 

(14-16)manifestations of COVID-19 infection . SARS-CoV-2 binds 
to the angiotensin-converting enzyme 2 (ACE2) located on the 
target cells in the respiratory system leading to activation of the 

(17,18)SARS-CoV-2 S protein . This  results in a further activation of 
the inflammatory cascade. Severe lymphopenia with 
hyperactivated pro-inflammatory T cells and decreased 
regulatory T cells are commonly seen in critically ill patients, 
suggesting the importance of using immunosuppressive 
therapy to control the over activated cytokine release 

(19,20,21)syndrome . Like other viral entities, profound lymphopenia 
may also be present when the virus infects and destroys T cells. 
This mechanism includes both the adaptive and innate immune 
responses impairing lymphopoiesis and increasing lymphocyte 
apoptosis. Later, the virus replicates faster, compromising the 

endothelial–epithelial barrier, increasing the inflammatory 
response and triggering the influx of monocytes and 
neutrophils. Drugs such as Tocilizumab and Bevacizumab work 
by binding to the cell-related and soluble interleukin receptors, 
inhibiting classic signalling and trans-signalling, which results 
in improved outcomes of patients with signif icant 

(22,23,24)pneumonia . During the initial phase of the pandemic, a 
vast majority of patients received systemic steroids due to the 
established evidence of the efficacy of steroid use in systemic 
inflammatory response syndrome and patients mechanically 
ventilated due to respiratory illness. Furthermore, the 
RECOVERY trial found that dexamethasone reduced 28-day 
all-cause mortality (21.6% versus 24.6%; age-adjusted rate 
ratio 0.83, 95% CI 0.74–0.92; p<0.001). Based on emerging 
data, Dexamethasone is recommended in hypoxic patients but 
shows no difference in the routine use for mild disease 

(25,26,27)manifestations .

Role of Anticoagulants

Disseminated intravascular coagulation (DIC) is frequently 
(28)reported also in the mild and early stages of the disease , and 

it is strongly associated with a significantly higher mortality 
(29)(71.4% of non-survivors—0.6% of survivors) . Although the 

dysregulation of the hemostatic system is well documented in 
sepsis, SARS-CoV-2 is probably more prone to induce DIC may 

(30)be due to hyperimmune host response .

Role of Granulocyte-macrophage colony-stimulating 
factor

Granulocyte-macrophage colony-stimulating factor (GM-CSF) 
i.e. Sargramostim is a myelopoietic growth factor and 
pro-inflammatory cytokine that plays a central role in a broad 
range of immune-mediated diseases. GM-CSF, which is 
secreted by macrophages, T cells, mast cells, natural killer 
cells, endothelial cells, and fibroblasts, regulates macrophage 
number and function. It acts as a pro-inflammatory signal, 
prompting macrophages to launch an immune cascade that 
ultimately results in tissue damage. GM-CSF is believed to be 
useful in refractory hypoxemia as a key driver of lung 
inflammation in severe and critical COVID-19 pneumonia, 
operating upstream of other pro-inflammatory cytokines and 
chemokines. Clinical data are lacking to definitively establish 
the potential benefits and risks associated with the use of GM-

(31)CSF inhibitors in patients with COVID-19 .

Post-COVID-19 disease

Important signs or symptoms that follow acute infection are 
pain, physical competence, renal function, hypercoagulability, 
impaired renal function, myopathy or polyneuropathy, residual 
pulmonary infections, psychiatric or psychological disorders 
(anxiety, cognitive disorder, depression, insomnia, post-
traumatic stress disorder) and cardiac manifestations, 
including arrhythmias and myocardial injury. Patients will 
therefore need to be closely monitored for chronic conditions, 
especially cardiovascular, metabolic, and neurologic 

(32)disorders .

Our experience

At Manipal Hospital Old Airport Road, Bengaluru from month of 
May, 2021 to Feb, 2022, we have used monoclonal antibody, 

MCJ-38-22
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Inj. Casirivimab (600mg) and Inj. Imdevimab (600mg) in 764 
patients, and all of them were discharged without complication. 
Many of them were even treated on a daycare basis which 
resulted in significant reduction in hospital stay.

We have used Remdesivir in 372 SARS CoV-2 patients, out of 
which 368 (99.0%) were discharged while 4 (1.0%) succumbed 
to illness. Among 4 patients that died, mean age was over 
75 years, while all 4 suffered from multiple comorbidities. Out of 
372 patients, 42 (7%) were shifted to ICU.

In addition to Remdesivir, patients also received other 
medications which includes steroids (n=314, 53%) and 
Tocilizumab (n=49, 8.2%).

Significantly patients who received Tocilizumab 70% (34 out of 
49) could avoid getting ventilated.

We have also used Baricitinib with concomitant use of 
Remdesivir in 100 COVID-19 patients. Out of these, 8 patients 
required ICU care. Three patients succumbed to infection.

The conclusion from analysis of our data is that Remdesivir is 
most effective when used prior to 7 days of symptom onset. 
Patients on combination of Remdesivir and Baricitinib required 
fewer days of recovery(n=8) as compared to Remdesivir 
alone(n=11) as evidenced by ACTT trial.

Over the first wave, our team has treated over 3000 COVID-19 
patients with a mortality rate of 0.6%. Identifying disease early 
and starting treatment is very important in improving patient 
outcomes. Despite adequate treatment some patients 
progress into having a longer duration of COVID symptoms.

From our observation, Post COVID or Long COVID Syndrome is 
more common amongst people with multiple comorbidities. 
Autoimmune conditions such as lichen planus, psoriasis, prior 
urticaria can be an indicator of Long COVID. Psychological 
symptoms have more debilitating effect on patient condition.

CONCLUSION:

The SARS-CoV-2 infection / COVID-19 disease is a pro-
inflammatory process with multiple consequences, including 
an increased mortality rate, especially in patients with a medical 
history of heart failure, hypertension, or renal disease. Multiple 
data have shown the potential sequelae that patients might 
experience, including chronic fatigue, thrombotic events post 
infection, non-reversible lung disease, and altered mental and 
physical disability; however, these cannot yet be fully 
determined. 

Future studies following up on the cardiovascular, 
neurovascular, renal, and other potential complications that 
could result from this viral illness are warranted.
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INTRODUCTION:

To treat fever or not in children remains a perinneal debate. The 
benefits of reducing oxygen demand and energy consumption 
induced by fever are contended by the theory that fever inhibits 
bacterial growth and activates physiologic mechanisms that 
encourage pathogen clearance. Some of the physiologic and 
pathologic responses induced by fever like irritability, 
tachypnea and seizures are also mitigated by fever control, 
making Paracetamol a quotidian prescription in children.

Despite its popularity, the exact mechanism of action of 
Paracetamol is still a matter of debate. Several theories have 
been proposed, the most consistent among them being 
inhibition of the cyclooxygenase pathway and stimulation of 
the cannabinoid, nitric oxide synthase and serotonergic 
pathways.

With poor oral intake in febrile children, rectal or intravenous 
administration of Paracetamol remain the only choice for 
symptom control. Erratic drug absorption and poor 
pharmacokinetics with rectal administration tempts the 
clinician to administer the drug parenterally. Whilst recent 
studies suggest an increase in the use of intravenous 
Paracetamol, there is a paucity of prospective controlled 

(1)studies demonstrating its efficacy and safety , especially in 
children. The reliance on Paracetamol’s existing safety profile, 
which is largely based on oral formulations may not be in the 
best interest of patients, especially in those prone for 
haemodynamic instability.

METHODOLOGY OF REVIEW: 

A literature search was conducted through Pubmed, Medline 
and online sources, to identify existing research on the 

MCJ-40-22

ABSTRACT

Paracetamol is the most ubiquitously administered medication in children in the hospital setting and at home. Intravenous 
Paracetamol is not only used to manage fever in children with poor oral intake, but also remains the first analgesic of choice, as 
part of a multimodal regimen in children with both medical and postoperative pain.

The haemodynamic effects of intravenous (IV) Paracetamol, especially when administered for fever control in relatively sick 
children are largely under studied. There also appears to be lack of awareness on the same by the clinical care provider and 
fewer warnings within disclosures by the pharmaceutical manufacturers.

Understanding the pharmacokinetic and pharmacodynamic properties of IV Paracetamol will have important clinical 
implications, especially for vulnerable patients prone for haemodynamic instability, thereby augmenting patient safety.

Keywords:  IV Paracetamol, children, Haemodynamic effects.

 

 

haemodynamic effects of intravenous Paracetamol in children. 
Although few studies on intravenous Paracetamol and 
hypotension in adults were identified in indexed journals, there 
was scarcity of data on the same in the Paediatric population.

DISCUSSION:

In its raw form, Paracetamol has negligible solubility in water 
and in aqueous mediums. The first formulation of intravenous 
Paracetamol contained the active ingredient pro Paracetamol 
hydrochloride. It was produced by Bristol-Myers Squibb, 
France in 1985 under the trade name Prodafalgan. However  
several reports of contact dermatitis caused by the skin 
sensitizing effects of the phenyl ester N, N-diethylglycine, 
prompted withdrawal of Prodafalgan.

In 2002, Bristol-Myers Squibb introduced the first true form of 
intravenous Paracetamol under the trade name Perfalgan. The 
parenteral formulation gained approval by the U.S. Food and 
Drug Administration in November 2010 for the treatment of 
acute pain and fever in children and adults. Since then many 
parenteral formulations ,with and without stabilizing agents 
have been made available.

Intravenous Paracetamol carries a faster time to peak plasma-
drug concentration (15 minutes after initiation of infusion) and a 

(2)significantly higher peak plasma Paracetamol level . In 
contrast oral Paracetamol requires approximately 2 hours and 
rectal at least 3 hours to reach their respective peak plasma 

(2)concentration .

A clear disadvantage regarding the use of the intravenous 
preparation is the noticeable cost difference when compared to 
other methods of administration, not taking into account the 
additional cost incurred with placement of IV lines.
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Table 1 Summary of haemodynamic effects /hypotension associated with intravenous 
Paracetamol -specific papers in current literature.

Study Group of 
patients

Dosage and 
administration

Criteria for 
inclusion under 
hemodynamic 
event/hypotens
ive event

Results Limitation Salient features/ 
conclusion

Barbara-Jo 
Achuff et 
al.Hypotensive 
response to IV 
acetaminophen 
in Pediatric 
Cardiac patients
Pediatric Critical 
Care Medicine 
2019;20:527-33

Children 
between birth 
to 18 years of 
age admitted 
toPediatricCa
rdiac ITU

Average dose 
– 10-15 mg/ kg
Duration: 15 
min

Hypotension - 
Fall in MAP > 
15% from 
baseline
Relative 
hypotension fall 
in MAP> 10% 
from baseline

5% of 
patients had 
hypotensive 
episodes
20% of 
patients had 
episodes of 
relative 
hypotension 

Observational 
study
No sub group 
analysis

The fall in BP after IV 
Paracetamol is more 
pronounced in critically 
ill cardiac patients, 
especially in the 
younger age group.

Elhanan Nahum 
et al.
Haemodynamic 
effects of 
intravenous 
Paracetamol in 
critically ill 
children with 
septic shock on 
inotropic 
support.
Journal of 
Intensive Care
2020;14:173-77

1 month to 
18 years of 
age with 
septic shock, 
on inotropes

Mean dose 
was 12 +/_ 3 
mg/ kg  
(maximum- 
1 g)
Over 15 min

SBP less than 
the age defined 
cut off  value or 
need for 
increased 
inotropic 
support to 
maintain normal 
blood pressure 

A fall in 
mean arterial 
pressure 
>15% was 
noted in 
32.4% of 
patients,lasti
ng for as 
long as 120 
minutes in a 
few 
patients.11.4 
% of 
patients 
needed 
ionotropic 
dose 
increment or 
fluid bolus 
as 
intervention

Observational 
study
Retrospective 
analysis
Small cohort

 Owing to the higher 
ratio of surface area to 
weight in children than 
in adults, skin 
vasodilatation 
occurring when 
temperature drops may 
exaggerate relative 
hypovolemia and 
facilitate hypotension, 
in those receiving IV 
Paracetamol

AyhanYaman et 
al. Paracetamol 
infusion related 
severe 
hypotension and 
cardiac arrest in 
a child.The 
Turkish Journal 
of Paediatrics 
2016;58:550-553

Case report 
of a child 
with 
hypotensiona
nd cardiac 
arrest 15 min 
after infusion 
of 
Paracetamol

Following 
administration 
of 10mg/ kg of 
IV 
Paracetamol, 
the child 
developed 
hypotension 
and cardiac 
arrest .

This was a 
case report 
with 
hypotension 
following use 
of mannitol 
containing  
Paracetamol

This being a 
case report
prospective 
studies or 
RCT would 
be required to 
analyse the 
cause -effect 
relationship

Mannitol containing 
Paracetamol 
preparation was used 
in this patient.Further 
studies are needed to 
ascertain whether 
mannitol containing 
preparations are 
associated with 
hypovolemia and 
hypotension.

Ray S et 
al.Haemodynami
c changes with 
Paracetamol in 
critically ill 
children. J Crit 
Care 
2017;40:108-112

Prospective 
observational 
study in 0-16 
year age 
group

Mean dose -10 
-15mg /kg 

Age appropriate 
Mean arterial 
blood pressure 

Mean arterial 
blood 
pressure 
dropped by 
4.7% from 
baseline in 
31 children 
following 
148 doses of 
Paracetamol,
more 
pronounced 
in children 
with fever 

Observational 
study .No 
subgroup 
analysis

The association 
between a change in 
blood pressure and 
changes in heart rate or 
measured stroke 
volume was poor..It 
was likely that a 
change in Systemic 
vascular resistance  
contributed to this drop 
in blood presssure
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Study Group of 
patients

Dosage and 
administration

Criteria for 
inclusion under 
hemodynamic 
event /
hypotensive vent

Results Limitation Salient features/ 
conclusion

Elizabeth Chiam 
et al. 
Paracetamol: A 
review with 
specific focus on 
the 
haemodynamic 
effects of 
intravenous 
administration: 
Hearl, Lung and 
Vessels 
2015;7(2):121-
132

Review 
article

Further double blinded 
randomized controlled 
trials are needed to 
identify whether IV 
Paracetamol 
preparations do induce 
hypotension and 
whether mannitol in IV 
Paracetamol is the 
agent responsible for 
the side effect

Elhanan Nahum 
et al.The 
Haemodynamic 
effects of 
intravenous 
Paracetamol in 
children:A 
retrospective 
chart 
review.Pediatric 
Drugs2019;21:17
7-183

A 
retrospective 
chart review 
in critically ill 
children 
between 1 
month and 
18 years of 
age 

Mean dose-10-
15 mg /kg 

Drop of >15 % in 
systolic or mean 
arterial BP was 
defined as a 
haemodynamic 
event 
A drop in systolic 
BP <5th centile 
for age was 
defined as 
hypotension

Haemodyn
amic 
events 
were 
observed 
in 39% of 
patients .
No 
hypotensiv
e episodes 
were 
documente
d

Retrospective 
chart review
Time frame of 
study was 
only six 
months 

Intravenous 
Paracetamol can 
possibly be associated 
with a drop in systolic 
blood pressure from 
high to normal values 
possibly due to pain 
relief.
Further trials are 
needed to comment on 
the negative 
haemodynamic events 
associated with IV 
Paracetamol

Table 1 Summary of haemodynamic effects /hypotension associated with intravenous 
Paracetamol -specific papers in current literature.

Most studies on IV Paracetamol have focussed on hepatic and 
(3)renal adverse effects , the impact of malnutrition on adverse 

(4)effects and reactions like anaphylaxis  or hypersensitivity.

The haemodynamic effects of intravenous Paracetamol have 
not been studied extensively, even in the adult population. One 
of the first studies specifically examining the haemodynamic 
effects of intravenous Paracetamol in adults was published in 
2010 and had shown a significant drop in systolic blood 

(5)pressure , with 35% of patients requiring interventions .In 
(6)2016, Cantais et al  reported in a small numbered, but 

multicenter study that, 54% of adult ICU patients experienced 
greater than or equal to 15% change in MAP. There have been a 
few studies in adults thereafter demonstrating the propensity of 
intravenous Paracetamol to cause hypotension. However none 
of these were randomized,c ontrolled or blinded and therefore 
lacked a placebo group.

(7)Only recently, Schell-Chaple et al  reported in a placebo 
controlled study of 40 adult patients that, IV Acetaminophen 
offers only modest fever reduction in critically ill patients, but 
also reported clinically important reductions in blood pressure.

Studies among children have been fewer and only in the 
critically ill.

In one study it was speculated that younger patients were at 
higher risk for IV acetaminophen-induced hypotension. Critical 
illness may change pharmacokinetics, especially in younger 

(8)patients .

Although all studies have demonstrated a significant drop in 
blood pressure, children prone for hypotension following IV 
Paracetamol, the relationship between the rate of infusion and 
haemodynamic consequences,lack of well defined inclusion 
/exclusion criteria, duration of haemodynamic instability and 
specific interventions implemented to achieve normotension 
have not been elaborated. Most of the studies reported small 
participant numbers and were neither randomized or 
controlled. 

Currently only two studies in adults have investigated possible 
mechanisms for the haemodynamic consequences of 
intravenous Paracetamol. Boyle et al suggested there may be a 
relationship between reduced skin blood flow and hypotension 

(9)following Paracetamol administration in febrile patients . 
However hypotension related to IV Paracetamol has also been 

(10)reported in other studies in afebrile recipients .

Krajcova et al proposed that the drug induced hypotension is 
the result of reduced cardiac output and systemic vascular 

(11)resistance , although this study was limited to a small cohort 
of participants.

Mannitol-an understudied excipient: Most of the currently 
used preparations of IV Paracetamol are ready-to-use and are 
available as solutions due to the addition of stabilizing 
compounds, especially Mannitol. The diuretic nature of 
Mannitol, even in small doses, has been reported to cause 
episodes of transient hypotension. Such preparations contain 
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3670-3850 mg of Mannitol per 100 ml of Paracetamol. The 
osmotic diuretic effect associated with mannitol is known to be 
associated with haemodynamic changes. Only one study in 

(5)adults thus far has listed the brand of IV Paracetamol used .

Preparations of IV Paracetamol with mannitol that are currently 
available include Acetaminophen (Auromedics, Brawn, 
Fresinius), Perfalgan, Paracip, Parafast, Ofirmev

Further to the claims that Mannitol containing preparations may 
induce hypotension and uncertainty on the safety of such 
stabilizing compounds, preparations without mannitol have 
been made available. These include Parazex, Rapidmol 1%, 
Salvamol, Kabimol, Cromol, Malidens, Pyrezod and Aequimol.

CONCLUSION:

Paracetamol is undoubtedly an effective antipyretic and an 
analgesic for use across all age groups in children. The 
intravenous preparation offers the ability to achieve therapeutic 
blood concentrations more readily and more reliably, making it 
an attractive and ubiquitously used medication in children with 
pain (postoperative and medical) and in critically ill febrile 
patients. Emerging clinical data, predominantly in adults, 
suggest that IV Paracetamol has a propensity to cause 
hypotension. However there is l imited data on the 
haemodynamic effects of IV Paracetamol in children. The 
etiology of such putative hypotension is also unclear.

Further randomized controlled trials are required  to identify 

a. Whether IV Paracetamol causes hypotension in children

b. The category of patients who are susceptible to this 
unsettling side effect

c. The duration of this haemodynamic consequence  and 
the specific interventions recommended to counteract 
the same

d. The etiologic factors contributing to Paracetamol 
induced hypotension

There is possibly no other safe substitute for this most 
ubiquitously used drug, when treating fever or pain in children. 
Increased awareness on such medication events, careful 
choice of patients for the infusion, diligent monitoring  and 
early, appropriate interventions when haemodynamic side 
effects are noticed, will probably prevent unplanned, untoward 
iatrogenesis in the vulnerable patient cohort.

The Paediatric Emergency Team (PET) at Manipal Hospital Old 
Airport Road, Bengaluru, has recently commenced a one year 
prospective observational study on the haemodynamic effects 
of intravenous Paracetamol in children, when administered for 
fever or pain control.
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Anemia of critical illness is a distinct clinical entity 
characterized by diminished erythropoietin (EPO) production 
together with abnormalities in iron metabolism, very similar to 
the anemia of chronic disease. This condition of lowered 
hematocrit and hemoglobin often results from large or frequent 
removal of blood samples for laboratory investigations. To cater 
to the numerous laboratory tests, a large volume of blood is 

(1)removed during each setting, perhaps 50-60 ml .

Anemia is a frequent accompaniment in critical care patients 
who are already suffering from bone marrow suppression and 
who are subjected to multiple phlebotomy losses on a daily 
basis. As a sequel to this, critically ill patients receive multiple, 
large transfusions. It is estimated that 40% to 50% of all 
patients admitted to intensive care units receive at least one 
unit of red cell concentrate, and the average approximates to 
five red blood cell units during their stay in the intensive care 
unit. There is little evidence that "routine" transfusion of 
allogeneic red blood cells is beneficial to critically ill patients. 
Current options for correcting anemia are not without problems 
and lack convincing efficacy for improving survival in critically ill 

(2)patients .

Restrictive Vs Liberal Transfusion regimes

Most critically ill patients can tolerate hemoglobin levels as low 
as 7 g/dL, and therefore a more conservative approach to red 
blood cell transfusion is warranted. Infact, studies have shown 
that restrictive transfusion strategies reduce in-hospital 
mortality compared to liberal transfusion regimes. A restrictive 
transfusion threshold of less than 7 g/dL in stable critically ill 

MCJ-41-22

ABSTRACT

Anemia of critical illness is a distinct clinical entity characterized by diminished erythropoietin (EPO) production together with 
abnormalities in iron metabolism, very similar to the anemia of chronic disease. This condition of lowered hematocrit and 
hemoglobin often results from large or frequent removal of blood samples for laboratory investigations. To cater to the 
numerous laboratory tests, a large volume of blood is removed during each setting, perhaps 50-60 ml. Anemia is a frequent 
accompaniment in critical care patients who are already suffering from bone marrow suppression and who are subjected to 
multiple phlebotomy losses on a daily basis. As a sequel to this, critically ill patients receive multiple, large transfusions. It is 
estimated that 40% to 50% of all patients admitted to intensive care units receive at least one unit of red cell concentrate, and 
the average approximates to five red blood cell units during their stay in the intensive care unit. There is little evidence that 
"routine" transfusion of allogeneic red blood cells is beneficial to critically ill patients. Current options for correcting anemia are 
not without problems and lack convincing efficacy for improving survival in critically ill patients .

Iatrogenic anemias may be reduced by use of microtainers and better inter-lab management of samples Cell salvage 
techniques / Use of drugs like recombinant Human EPO and antifibrinolytics like Tranexamic acid help in reducing 
transfusions. Restrictive transfusion regimes employing 7g/dl as cut off are found to be  superior to liberal regimes (10g/dl) 
even in the presence of sepsis or cardiac surgery.

Keywords: Iatrogenic anemia, critical care, patient blood management

 

 
adults has been shown to be better than a liberal regime that 

(3)uses 9 g/dl as the cut off . Transfusion Requirements in Septic 
Shock(TRISS) trial has provided evidence for the safe use of 7 
g/dl as transfusion trigger in patients even with septic shock 

(4)and reduced the number of units transfused to  about half .

Depending on the number of days in the ICU, the majority of 
critically ill patients develop anemia. Nosocomial anemia has 
been associated with increased mortality rate, increase in 
length of ICU stay, and also necessitating need for blood 
transfusion. Strategies to reduce blood loss from laboratory 

(5)testing represent an area for further investigation .

A substantial portion of daily ICU phlebotomy is waste 
discarded during vascular access. Average ICU phlebotomy 
volume is independently associated with increased chances of  
ICU acquired anemia and red blood cell transfusion which 

(6)supports the need for phlebotomy stewardship programs . 

Etiology of anemia in critically ill

In the critically ill, anemia results from two fundamental 
processes: a shortened RBC survival coupled with diminished 
RBC production. Causes of shortened life span include 
hemolysis, phlebotomy losses, oozing at injury sites, invasive 
procedures, and gastrointestinal bleeding. Of the blood sent for 
analysis, less than 2% is actually used for assays  with modern 
laboratory instrumentation. This phenomenon, termed the 
“anemia of chronic investigation”, and accounts for 30% of 
required blood transfusions .The impaired mucosal integrity of 
the gastrointestinal (GI) tract is also a source of on-going occult 
blood loss and contributes to anemia.
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The main risk factors in ICU are mechanical ventilation, 
nutritional deficiencies, acute renal failure, and prophylactic or 
therapeutic anticoagulation. Diminished RBC production may 
be due to nutritional deficiencies or the “anemia of 
inflammation.” The “anemia of inflammation” refers to 
inflammatory processes leading to impaired RBC proliferation, 
i ron metabol ism, EPO product ion,  and s ignal ing. 
Erythropoiesis is tightly regulated by EPO, the levels of which 
are normally increased with anemia. However, during critical 
illness, circulating EPO concentrations fall quickly and remain 
inappropriately low because of a combination of decreased 
renal function and proinflammatory cytokine inhibition of EPO 

(7)production .

Role of Erythropoietin in the critically ill.

ICU-associated anemia is largely the result of the cumulative 
effects of blood loss and decreased RBC production. As such, 
the bone marrow in many of these patients responds to the 
administration of exogenous EPO, in spite of their underlying 

(8)critical illness . 

 Critical care patients treated with recombinant human 
Erythropoietin (rHuEPO) have increased serum erythropoietin 
concentrations, increased reticulocyte counts, and increased 
hemoglobin and hematocrit values and require fewer RBC 

(9)transfusions .

Defining an optimal dosage regimen, identifying patients most 
likely to respond to rHuEPO, and determining risk factors for 
ICU associated anaemia would provide information for 

(10)appropriate rHuEPO utilization .

Blood conservation in the intensive care unit

With advances in technologies a number of blood conservation 
strategies can be used to reduce blood loss and prevent or treat 
ICU associated anemia. These include restrictive diagnostic 
phlebotomy using small-volume or pediatric phlebotomy 
tubes, point-of-care bedside microanalysis, reducing wastage 
of  diagnostic samples by better inter lab management and  
minimization of number of daily phlebotomies. Red blood cell 
salvage using cel l  salvage equipment and use of 
anti-fibrinolytic agents(tranexamic acid) for bleeding patients 
are useful additives. 

Supplementary interventions encompass removal of central 
venous and arterial catheters when no longer needed for 
physiologic monitoring, threshold-based transfusion policy, 

(11)and healthcare professional education .

Recommendations for Transfusion in ICU :

A number of non-pharmacological interventions can help 
reduce blood loss and blood transfusions and specific 
recommendations are available and outlined below to reduce  
morbidity and mortality related to anemia or transfusion in 

(12)critical care patients .

1. Diagnostic phlebotomy reduction strategy (volume and 
number) to decrease the incidence of anemia and 
transfusion in critical care patients.

2. Adopt a  restrictive transfusion strategy (Hb threshold: 7.0 
g/dL) in critical care patients in general, including septic 
patients and  postoperative cardiac surgery critical care in 

order to reduce the use of red blood cell transfusion without 
increasing morbidity and mortality.

3. A restrictive transfusion strategy based on transfusion of a 
single unit of red blood cells followed by review of the 
indication for subsequent transfusion in order to reduce red 
blood cell utilization without increasing morbidity and 
mortality is an acceptable practice.

Table 1 Summary - Anemia of Critical Illness : 
ICU Associated Anemia

Figure 1 Usage of Red cell Concentrate in 
MICU at MHB over the years

Definition 

Anemia of critical illness is a distinct entity 
characterized by low hemoglobin/Hematocrit 
resulting from blood loss or bone marrow 
suppression.

Etiology 

1. Anemia of Chronic investigation- Frequent 
large Phlebotomy losses 

2. Blood loss –Other causes: Oozing at injury 
sites, invasive procedures, catheter losses, 
GI blood loss.

3. Nutritional anemias.
4. Anemia of Inflammation -Shortened RBC 

survival and diminished RBC production 
due to impaired Iron metabolism and EPO 
production.

5. Decreased Renal Function/Acute Renal 
Failure leading to diminished EPO 
production.

Blood Transfusion 
in Critical care

Restrictive transfusion regimes employing 
7g/dl as cut off are superior to liberal regimes 
(10g/dl) even in the presence of sepsis or 
cardiac surgery.

Intervention to 
reduce blood loss

Use of microtainers and better inter-lab 
management of samples.
Cell salvage techniques/Early removal of 
catheters.
Use of drugs like rec Human EPO and 
antifibrinolytics like Tranexamic acid. 
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INTRODUCTION: 

Biomedical waste or hospital waste is the type of waste 
materials generated at hospitals, clinics and research 
laboratories containing hazardous materials. Hazardous 
materials include infectious and/or potentially infectious items, 
used/unused bandages, syringes, blood bags, IV infusion kits, 
etc. It also includes laboratory waste consisting of 
biomolecules or organisms that are strictly prohibited from 
being released into the environment. Biomedical waste differs 
from other types of general waste as it has the potential to 
spread infection of communicable diseases to society and 
even cause an epidemic.

Biomedical Waste Management-Origin of concept

Discussion about Biomedical Waste Management was first 
reported when a meeting convened by the WHO regional office 
at Bergen, Norway in 1983. The seriousness of the issue was 
highlighted in beach wash-ups. However, the first concrete and 
legislative steps for regulating Biomedical Waste Management 
were taken only after the horrific incident that came in front of 
the world - a 30-mile garbage slick composed of a major chunk 
of medical waste emerged on New Jersey and New York 
beaches. When investigation found out that the incident was 
intentional rather than accidental, USEPA (US Environmental 
Protection Agency) insisted the US congress come up with the 

MCJ-46-22

ABSTRACT

Biomedical waste or hospital waste is the type of waste materials generated at hospitals, clinics and research laboratories 
containing hazardous materials. Hazardous materials include infectious and/or potentially infectious items, used/unused 
bandages, syringes, blood bags, IV infusion kits, etc. 

Discussion about Biomedical Waste Management was first reported when a meeting convened by the WHO regional office at 
Bergen, Norway in 1983. In India, this issue took importance when the Ministry of Environment and Forest, issued a 
notification on Biomedical Waste (management and handling) Rules on 27th July 1998. This power was conferred by sections 
6, 8 and 25 of the Environmental Protection Act 1986. This put a mandatory condition on healthcare establishments to follow 
these rules. Biomedical Waste Management Act 2016 and the Amendment Rules 2018 are the latest guidelines from the 
Ministry of Environment, Forest and Climate change to regulate the handling of biomedical waste in our country. Biomedical 
Waste Management is poor in developing countries. Poor infrastructure, state of collection, transportation, disposal, training, 
capacity building, PPEs and resource constraints are some of the reasons behind this condition of BMW management in India 
and other developing countries. The development and implementation of a national waste management policy can improve 
biomedical waste management in health facilities in a country.

Biomedical waste management includes its segregation at source according to colour codes, transportation to waste 
disposal facility and its final disposal. Efforts should be made to come up with ways to dispose off biomedical waste and the 
same should be encouraged by way of research, studies and experiments and so on, backed by sufficient funds. Even the 
slightest negligence can lead to a massive accumulation of Biomedical waste. As such, for us as well as our future generations 
we must follow these interlinked steps that go hand in hand in terms of implementation, to be able to see and experience the 
difference and reap its benefits.

 

 

legislation for the Medical Waste Tracking Act in 1988. The act 
required the EPA to create a two-year medical waste 
demonstration program. 

The rationale behind the waste demonstration 
program was:

! To define biomedical waste 

! To build a tracking system and its regulation

! Imposing required restrictions for disposal of the Biomedical 
Waste Management

! Maintaining records and prescribing penalties for defying the 
conditions.

The second major step was taken by the WHO was classifying 
the medical waste into different types such as infectious, 
sharps, pathological, pharmaceutical, chemical and 
radioactive.

The legal definition of biomedical waste means ‘any waste, 
which is generated during the diagnosis, treatment or 
immunisation of human beings or animals or research activities 
pertaining thereto or in the production or testing of biological or 
in health camps.’ It is produced in pathological laboratories, 
dispensaries, dental clinics and other healthcare service 
rendering centres. A rise in biomedical waste raises a lot of 
concern for environmental, agricultural and medical fields.
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In India, this issue took importance when the Ministry of 
Environment and Forest, issued a notification on Biomedical 
Waste (management and handling) rules on 27th July 1998. 
This power was conferred by sections 6, 8 and 25 of the 
Environmental Protection Act 1986. This put a mandatory 
condition on healthcare establishments to follow these rules. 
Biomedical Waste Management Act 2016 and the Amendment 
Rules 2018 are the latest guidelines from the ministry of 
environment, forest and climate change to regulate the 
handling of Biomedical waste in our country.

According to a fact sheet by the WHO, in South-East Asian 
countries, about 56% of facilities lack adequate waste disposal 
and treatment. Biomedical waste contains hazardous contents 
and therefore poses a risk of infecting people with pathogens 
such as HBV, HIV-AIDS and HCV. It must be properly managed 
and disposed off to protect the environment, general public and 
workers, especially healthcare and sanitation workers who are 
at risk of exposure to biomedical waste as an occupational 
hazard. Steps in the management of biomedical waste include 
generation, accumulation, handling, storage, treatment, 
transport and disposal. 

The development and implementation of a national waste 
management policy can improve biomedical waste 
management in health facilities in a country.

Biomedical Waste Management Rules-India

Biomedical Waste Management Rules, 2016 have set down the 
following procedure for the management of type of waste:

1. The definition of the term ‘healthcare facility has been 
deliberately kept broad so that all biomedical waste falls 
within the ambit of the Rules and it's safe disposal is 
ensured:

 ‘Healthcare facility means a place where diagnosis, 
treatment or immunization of human beings or animals is 
provided irrespective of type and size of health treatment 

[ 1]system, and research activity pertaining thereto’ .

2. The Rules define an ‘occupier’ as: ‘A person having 
administrative control over the institution and the premises 
generating biomedical waste, which includes a hospital, 
nursing home, clinic, dispensary, veterinary institution, 
animal house, pathological laboratory, blood bank, 
healthcare facility and clinical establishment, irrespective of 
their system of medicine and by whatever name they are 

[2 ]called’ .

 It states the duties of an ‘occupier’ to ensure that there is 
safe storage of segregated biomedical waste in coloured 
bags or containers; to pre-treat laboratory waste, 
microbiological waste, blood and blood samples through 
disinfection or sterilization; and to do everything in their 
power to make sure that the operations of the facility are 
safe and the persons handling the waste are protected.

3. The Rules promote centralized management of biomedical 
waste by stating that ‘no occupier shall establish an onsite 
treatment and disposal facility if a service of a common 
biomedical waste treatment facility (CBWTF) is available 
within a distance of 75 km’.

4. The Rules also lay down the duties of the operator of a 
CBWTF. They are ‘A person who owns or controls a CBWTF 
for the collection, reception, storage, transport, treatment, 
disposal or any other form of handling of biomedical waste’.

 The operator of a CBWTF is paid for the collection, 
transportation and treatment of biomedical waste by a 
healthcare facility on the basis of the number of beds. If it is 
a non-bedded establishment, they are paid a pre-fixed 
charge. The rates are fixed by the health department. This 
system has been set up so that it does not create perverse 
incentives on either side; the healthcare facility or the 

[3 ]operator .

 5. The Rules set down methods of treatment and disposal of 
biomedical waste based on the type of waste. They provide 
for incineration and recycling after the treatment depending 

[4 ]on the infectious nature of the waste (see Table) .

 6. The Rules provide for barcoding to track the collection, 
disposal and recycling of biomedical waste. They also 
provide that the occupier (hospital or healthcare facility) 
must establish a barcode system for bags or containers 
containing biomedical waste to be sent out of the premises, 
and the operator of a CBWTF has to establish barcoding 
and GPS tracking for biomedical waste. This was to be 

[5]done within one year of the notification of the Rules .

7. Healthcare facilities are required to phase out all mercury-
based medical instruments and ensure mercury waste 
management as per Central Pollution Control Board 

[6](CPCB) guidelines .
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Table 1: Segregation and Methods of disposal of 
Biomedical waste

Category Type Method Of Disposal

Yellow 
Category

Highly infectious waste: 
Human, animal, 
anatomical, soiled, etc.

Incineration, plasma pyrolysis 
or deep burial 

Red 
Category

Contaminated waste 
(recyclable): Waste 
generated from 
disposable items like 
tubing, bottles tubes, 
syringes (without 
needles)

Autoclaving, microwaving or 
hydroclaving followed by 
shredding or mutilation. 
Treated waste to be sent to 
registered or authorized 
recyclers, or for energy or 
plastics recovery, or for diesel 
or road making. It should not 
be sent to landfill sites

White 
Category

Waste sharps, 
including 
metals—needles, 
syringes with fixed 
needles, etc.

Autoclaving or dry heat 
stabilization, followed by 
shredding or mutilation and 
encapsulation in metal or 
cement containers to be sent 
for final disposal to iron 
foundries, or sanitary landfills 
or designated concrete waste 
sharp pits.

Blue 
Category

Glassware: Broken or 
discarded and 
contaminated 
glassware, including 
medicine vials, etc

Disinfection (by soaking and 
cleaning with detergent and 
sodium hypochlorite or through 
autoclaving or microwaving or 
hydroclaving. Then it should be 
sent for recycling. 
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The Biomedical Waste Management rules, 2016 direct SPCBs 
to submit annual reports on the implementation status to 
CPCB. A 2018 amendment to the rules provided a format for 
the submission of these reports. 

Under the rules, healthcare facilities are required to obtain 
authorization from SPCBs. The authorization process is critical 
as it allows an SPCB to track the status of compliance in the 
state. Authorization is granted once a healthcare facility has 
signed a contract with a CBWTF for biomedical waste 
management. Data from SPCBs shows that about 41 per cent 
healthcare facilities have been granted authorization. 

 Many healthcare facilities have yet to seek authorization, 
SPCBs lack the data to properly estimate the quantity of 

[7]biomedical waste produced .

Under rule 13(1) of Biomedical Waste Management Rules, 
2016, every occupier or operator of a common biomedical 
waste treatment facility shall submit an annual report to the 
prescribed authority, on or before the 30th June of every year. 
Also, rule 16(1) of Biomedical Waste Management Rules, 2016 
allows an occupier to appeal against the decision of the 
prescribed authority within 30 days.

For hospitals generated general waste, according to the 2016 
Biomedical Waste Management Rules, healthcare facilities 
need to dispose of solid waste other than biomedical waste 
separately. 

The Solid Waste Management Rules, 2016 categorize all 
facilities that, on an average, generate 100 kg of solid waste per 
day as ‘bulk waste generators’ should segregate waste and 
ensure that it is processed internally or through authorized 

[8]waste recyclers or agencies .

B i o m e d i c a l  Wa s t e  M a n a g e m e n t - S e g re g a t i o n , 
Transportation and final disposal.

Segregation at source: The generator of biomedical waste is 
responsible for providing segregated waste as per the law. 
Segregation must be done at source into colour-coded bags  
and healthcare units must collect and store them in containers 
following the same coding (as shown in Table 1). The containers 
must be strong enough to withstand any damage that may 
occur during loading, transport or unloading, and must be 
covered and secured to prevent any exposure of the public to 
contamination. The individual responsible for the collection has 
to maintain a register to record the name of the healthcare unit, 
type and quantity of waste received, etc. 

Transportation to waste handling facility : The transportation 
of the waste must keep into consideration the health of the 
transporters as well as the public. The vehicles must be labelled 
with biohazard symbols and should display the details of the 
waste treatment facility. 

Final Disposal: Disposal of Biomedical waste occurs offsite, at 
a location that is different from the site of generation. Treatment 
may occur onsite or offsite. Onsite treatment of biomedical 
waste usually requires the use of relatively expensive 
equipment and is generally only cost-effective for very large 
hospitals and major universities that have the space, labour and 
budget to operate such equipment. Offsite treatment and 
disposal involve hiring a biomedical waste disposal service, 

whose employees are trained to collect and haul away 
biomedical waste in special containers for treatment at a facility 
designed to handle the biomedical waste.

Chemical waste management: Specialized equipment is 
required to meet OSHA(Occupational Safety and Health 
Administration) and EPA(Environmental Protective Agency) 
standards of safety. Minimal recommended equipment 
includes a fume hood and primary and secondary waste 
containers to capture potential overflow. An open funnel placed 
in the mouth of a waste container has been shown to allow 
significant evaporation of chemicals into the surrounding 
atmosphere, which is then inhaled by laboratory personnel. To 
protect the health and safety of laboratory staff as well as 
neighbouring civilians and the environment, proper waste 
management equipment, such as the Burkle funnel in Europe 
and the ECO Funnel in the U.S., should be utilized in any 
department that deals with chemical waste. These should be 
dumped after the treatment. 

Incineration is a common treatment for biomedical wastes. An 
efficient incinerator destroys both pathogens and sharps. 
Alternative thermal treatments include gasification and 
pyrolysis which have a similar effect on waste volume reduction 
and pathogen destruction. Other methods include autoclaving  
popular in healthcare facilities for sterilization of medical 
supplies; Microwave disinfection – a newly developed 
technology that minimizes time and resources; and 
disinfectants such as bleach for liquids. 

Due to the competition to improve quality and get accreditation 
from agencies like ISO, NABH, and JCI, many private 
organizations have initiated proper biomedical waste disposal 
but the gap remains. The National Green Tribunal (NGT) has 
been very stringent on the application of the Biomedical Waste 
Management 2016 over the previous years. There are now over 
200 licensed Common Bio-Medical Waste Treatment and 
Disposal Facilities (CBWTF) or Common Treatment Facility 
(CTF) in the country. The training of Health Care Facility staff 
and the awareness of the Hazards of Biomedical waste is still a 
challenge in most parts of the country. Compliance is being 
enforced through penalties and awareness. The CTF is 
operational in most Tier 1 cities and Tier 2 cities of India and 
compliance is high today because of NGT.

The Indian Scenario:

India, being the second-most populous country after China, 
implies that it tends to generate a large amount of Biomedical 
Waste. This is because we are developing our medical 
infrastructure to keep up with both technology and the 
increasing demand for improved healthcare services. As a 
result, the Government has notified the Biomedical Waste 
Management Rules and its amendments over the years. But, 
BMW Management in India presented a few major problems. 

In India, though there are several different disposal methods, 
the situation is haphazard and harmful rather than helpful. For 
example, animals, such as cows in Pondicherry, India, are 
consuming the infected waste and eventually, these infections 
can be transported to humans who consume their meat or milk. 
A large number of unregistered clinics and institutions also 
generate biomedical waste which is not controlled.
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Firstly, the problem in India has never been the absence of law 
but its implementation. That is, we have the laws but no strict 
penalties to enforce them. Secondly, the attitude of the public; 
people at large need to become more vigilant and sensitive 
towards the quality of the healthcare facilities meted out to 
them. This will naturally address the issue of negligence and 
recklessness from healthcare staff. Lastly, advanced and 
efficient technologies as present in several other countries 
throughout the world should be made available in India as well. 
Furthermore, efforts should be made to come up with ways to 
dispose of such refuse and the same should be encouraged by 
way of research, studies and experiments and so on, backed by 
sufficient funds.

However, for the immediate measures we need to go for the 
conventional yet very crucial Biomedical Waste Management 
tactics:

1. Segregation: According to the WHO report not all medical 
waste is hazardous, it's just 20-25% of total waste. So we 
just have to identify this portion.

2. 3Rs: Reuse/ Reduce/ Recycle. One of the simplest and 
easiest to achieve steps which can be a game-changer. 
This calls for a change in attitude. The society in which we 
live is where reusing or recycling things is seen as 
something of low status. A change of outlook is necessary. 
The people doing the job should be respected and 
cooperated with.

3. CSR (Corporate Social Responsibility): We need to follow 
the “Carrot and Stick” policy. When dealing with the 
corporate sector, we need to motivate those who are 
contributing to curbing this menace and penalize all who 
are creating this menace. Regular compliance checks 
should also be made.

4. Proper Disposal: An essential procedure without which 
nothing can be changed. Temporary disposal of BMW is not 
a solution. We need to dispose of this waste properly, with 
immediate effect, without leaving it for future generations to 
suffer.

CONCLUSION

Even the slightest negligence can lead to a massive 
accumulation of Biomedical waste. As such, for us as well as 
our future generations we must follow these interlinked steps 
that go hand in hand in terms of implementation, to be able to 
see and experience the difference and reap its benefits.
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INTRODUCTION:

Corona viruses are enveloped non segmented positive sense 
RNA viruses belonging to the family Corona viridae and broadly 
distributed in humans and other mammals. Although most 
human corona virus infection are mild, the epidemics of the two 
beta corona viruses, Severe Acute Respiratory Syndrome- 
Corona virus (SARS-CoV) in  2003 and Middle East Respiratory 
Syndrome( MERS-CoV) In 2012 have caused more than 10,000 
cumulative cases in the past two decades with mortality rates 
of 10%for SARS-CoV and 37%for MERS-CoV. Severe Acute 
Respiratory Syndrome – corona virus 2 (SARS-CoV2) emerged 
as a zoonotic infection in 2019 and is the causative agent for 

[1].COVID-19  Exposure to SARS-CoV2 can result in a range of 
clinical outcomes varying from asymptomatic infection to 
ARDS and death. SARS-CoV2 has spread globally and on 

[1]March11, 2020 it was declared as a pandemic by WHO .

The COVID-19 infection typically causes influenza like illness in 
the early stage with gradual progression to ARDS. But of late 
new symptoms have been identified namely: myalgia, diarrhea, 

MCJ-36-22

ABSTRACT

Introduction: Coronaviruses typically cause influenza like illness which progresses to ARDS along with other systemic 
manifestations. The second COVID-19 pandemic wave caused huge impact on health care infrastructure and the demand 
supply chain. As a result several new modalities have been used, one of which is the combined use of Remdesivir and 
Baricitinib. 

Aim of the study: This study is aimed at finding out the clinical and biochemical profile of the patients who have received the 
combination drugs. 

Materials and Methods: All the patients who have received the combination of Remdesivir and Baricitinib meeting the 
inclusion and exclusion criteria have been included in the study. A total of 31 participants were included and their records were 
retrospectively analyzed.

Results: There was a significant reduction in the oxygen requirement, CRP and IL-6 levels with p values<0.05. However, in the 
non-survivors group, there was no statistically significant reduction. Serial monitoring of NLR ratio showed increase towards 
the fifth day, especially in the non-survivor group it was as high as 41.24. The mortality rate was found to be 10% and the cause 
being secondary sepsis in all of them.

Conclusion: The ACTT-2 trial has proved the efficacy of the use of the Remdesivir and Baricitinib Remdesivircombination with 
mortality benefit. In our study we found similar results which co-relatedwell  with clinical and biochemical parameters like CRP 
and IL-6 especially in people with co-morbidites.

Keywords: COVID-19, Baricitinib, Remdesivir.

 

 

conjunctivitis, rashes on the body, sore throat and headache. 
The COVID-19 virus has undergone various mutations which 
has led to vaccine inefficacy, increasing transmissibility and 
mortality. The notable variants are UK variant (ALPHA), Brazil 
variant (GAMMA), South African variant (BETA) and Indian 

[2]variant (DELTA) .

India experienced its worst COVID-19 wave in the month of 
May, 2021 due to these mutations with a surge in the number of 
cases exponentially causing a huge impact on healthcare 
infrastructure and the demand and supply chain. The state of 
Karnataka especially Bangalore was the worst hit in the second 
wave with more than 5 lakh reported cases. The increase in the 
number of cases threw a challenge to the treating clinicians to 
explore newer modalities of treatment in view of replenishing 
stocks of medicines and to reduce mortality. Several newer 
modalities were published and practiced in the Western world 
when they had surge in cases. One among the newer modalities 
is the use Baricitinib and Remdesivr combination.



17

Manipal Clinical Journal | Volume 2 | Issue 2 | 2022
 

The Effect of Barictinib on Clinical and biochemical profile of COVID-19 patients

Remdesivir is an intravenous nucleotide pro-drug of an 
adenosine analog. Remdesivir binds to the viral RNA-
dependent RNA polymerase and inhibits viral replication 
through premature termination of RNA transcription. It has 

[3 ]demonstrated in vitro activity against SARS-CoV-2 . 
Remdesivir can cause gastrointestinal symptoms (e.g., 
nausea), elevated transaminase levels, an increase in 
prothrombin time (without a change in the international 
normalized ratio), and hypersensitivity reactions. Liver function 
tests and prothrombin time should be obtained in all patients 
before Remdesivir is administered and during treatment as 
clinically indicated. Remdesivir may need to be discontinued if 
alanine transaminase (ALT)levels increase to >10 times the 
upper limit of normal and if an increase in ALT level and signs or 

[4]symptoms of liver inflammation are observed. .

Remdesivr contains sulfobutyl ether beta-cyclodextrin 
(SBECD) which has no renal toxicities when used in patients 
with normal renal function (eGFr> 50). However when used in 
patients with renal impairment renal toxicities were observed. 
All the existing studies have either used Remdesivir in patients 
with eGFr> 50 or > 30, the guidelines suggest against its usage 
when used in patients with eGFr less than 30 and renal 
parameters have to be regularly monitored.

The kinase inhibitors are proposed as treatment for COVID-19 
because they can prevent phosphorylation of key proteins 
involved in the signal transduction that leads to immune 
activation and inflammation(e.g., the cellular response to pro-

[5]inflammatory cytokines such as interleukin [IL]-6).  Janus 
kinase (JAK) inhibitors interfere with phosphorylation of signal 
transducer and activator of transcription (STAT) proteins that 
are involved in vital cellular functions, including signaling, 
growth, and survival. Immunosuppression induced by this 
class of drugs could potentially reduce the inflammation and 
associated immunopathologies observed in patients with 

[6 ] [7]COVID-19.  Additionally, JAK inhibitors, particularly 
Baricitinib, have a theoretical direct antiviral activity through 
interference with viral endocytosis, potentially preventing entry 

[8]into susceptible cells. .

Adverse effects of Baricitinib include infections (typically 
respiratory and urinary tract infections) and the reactivation of 
herpes viruses. Additional toxicities include myelosuppression 
and elevation in transaminase levels. In addition, there maybe a 
slightly higher risk of thrombotic events and gastrointestinal 
perforation in patients who receive JAK inhibitors.

Complete blood count with differential, liver function tests, and 
kidney function tests should be obtained in all patients before 
Baricitinib is administered and during treatment as clinically 
indicated. The guidelines have recommended that the use of 
Baricitinib should only be used in conjunction with Remdesivir 
and not as a solo drug. The typical dose recommended is 4mg 

[16]per day with renal modification in case of renal impairment. .

The use of Baricitinib and Remdesivir combination have shown 
reduction in the oxygen requirement and help in faster recovery 

[14]in the trials . Hence it becomes important for us to investigate 
its impact in our population who are predominantly highrisk 
group and diabetic and its effects on the inflammatory markers.

AIMS AND OBJECTIVES:

1. To study the clinical and biochemical profile of the patients 
who were given the combination of Remdesivir and 
Baricitinib.

2. To study the correlation between  fall in inflammatory 
markers and clinical recovery

3. To compare the data thus obtained with already published 
literature in order to find out the efficacy of the combination 
therapy in our setting.

MATERIAL AND METHODS:

Study setting: Manipal Hospital, Old Airport Road

Study duration: 1st May, 2021 to 31st May, 2021

Study design: A retrospective observational study

Study population: Patients admitted with COVID-19 infection.

Inclusion criteria: All patients above age of 18 years who 
tested positive for COVID-19, admitted to the departments of 
Internal Medicine and Geriatric and who received the 
combination of Remdesivir (total 5 doses)and Baricitinib were 
included in the study. Baricitinib was initiated in our setting 
when there was no response in terms of oxygen requirement 
even after initial doses of Remdesivir, steroids and other 
standard of care. Systemic sepsis was ruled out (procalcitonin 
being negative.)

Exclusion criteria: Patients whose data is incomplete and 
patients who had received other novel immunomodulators 
were excluded from the study.

Sample size: This is a retrospective study and includes all the 
eligible patients who are satisfying the inclusion and exclusion 
criteria.

Data collection methods: The data of the eligible participants 
was taken using a preset study proforma. 

Ethical clearance: The study has been approved by the 
institutional ethics committee and the scientific review 
committee. 

Statistical Analysis: The data thus collected using the study 
proforma was entered in a spreadsheet using Microsoft Excel 
and analysed using standard statistical tools.

RESULTS:

Patient Demography:

1. A total of 31 patients were included in the study of which 24 
were males and 7 were females.

2. Age wise distribution of the patients showed about 13 
patients were more than or equal to 60years.Patients in the 
age group of 31-50 years  formed the major part of the 
study

3. It was found that over 50% of the patients were diabetic and 
nearly 75% of the patients were  having co-morbidities 
(Figure 1)

MCJ-36-22
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4. All the patients have received Remdesivir, Baricitinib and 
steroids along with other supportive measures as per the 
standard of care of the hospital. Whereas 45% of the 
patients received methylprednisolone, rest received 
dexamethasone.

Oxygen requirement post initiation: (Figure 2)

1. The oxygen requirements of the patients were analysed 
using ANNOVA and at 95 % confidence levels it was found 
that there is a significant reduction in the requirement of 
oxygen with the ‘p value’ being <0.05 and r square was 
0.997.

2. Similarly, the oxygen requirement of different subgroups 
was analysed. When analysed between study population 
and patients more than 60 years it was found that the 
oxygen requirement was higher in the older age group and 
similar reduction in the oxygen requirement was found after 
initiation of Remdesivir and Baricitinib and it was 
statistically significant.

3. The comparison between survivors and non-survivors 
showed that there is significant reduction in oxygen 
requirement with p value less than 0.05 and no significant 
reduction in the non-survivors and the slope of the curve is 
almost flat.

CRP post initiation: (Figure 3)

1. When analysed taking all age groups into consideration the 
mean CRP showed reduction from 83.9 to 32.3 and it was 
found to be statistically significant with p value of 0.001 at 
95% confidence interval.

2. When ANNOVA was performed on patients above the age 
of 60 years we have a similar trend of reduction (91.43 to 
71.26) and was found to be statistically significant with p 
value of 0.0043.

3. Analysis of the CRP values done for survivor and non-
survivor groups showed significant reduction in Mean CRP 
levels from79.8 to 26.45 with p value of 0.0002 and is 
statistically significant. However in the non survivors group 
the CRP values did not show much reduction in-fact the 
mean CRP value was increased on day 2 to 130.

MCJ-36-22

Figure No. 1: Distribution of Co-morbidities in the the 
study population

Figure 2: Changes in Oxygen requirement

Figure 3  Changes in CRP values

IL-6:

1. The IL-6 values of the patients were taken on days 1, 3, 5, 7 
and was analysed using ANNOVA. The IL-6 values showed 
a significant reduction from mean IL-6 on day 1 from 47.5 to 
mean IL-6 on day7 being 20.8 and it was found to be 
statistically significant with p value being 0.004 at 95%.

2. The analysis done between survivors and non survivors 
showed significant reduction in mean IL-6 from 48.58 to 
29.39 with a p value of 0.002 which was statistically 
significant. However in the non-survivors group the mean 
showed a rising trend.

Neutrophil toLymphocyte Ratio (NLR): (Figure 4)

1.  The mean NLR was found to be reduced from day 1 to day 5 
and showed increasing trend on day 7 across all sub 
groups.

2. In the sub groups of survivors and non survivors, similar 
trends were found. Striking rise was found in the non 
survivors from day 5 to day 7 was 41.24.

Ferritin, D-dimer: (Figure 5)

The changes in Ferritin and D-dimer were not found to be 
statistically significantly. However there was no significant rise 
in D-dimer levels which was noted. 

RESULTS / OUTCOME: (Figure 6 )

Out of 31 patients included in the study 27 recovered and 4 
patients died of secondary sepsis, and 1 patient required ICU 
care post initiation of Baricitinib.
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DISCUSSION:

This study was conducted at MHB which is a tertiary care 
center in the city of Bangalore where there is high prevalence of 
type 2 diabetes mellitus. This was also reflected in our study 
where 17 of the 31patients were diabetic. Age wise distribution 
showed that there were patients in the age group of less than 
60years also.

The ACTT2 trial which was done to compare the efficacy of 
Remdesivir and Baricitinib and Remdesivir with placebo 
showed the mean duration for recovery from oxygen was 7 

[14]days . In our study we have similar mean duration of 7 days 
with a p value <0.05 and it was statistically significant. The 
increased oxygen requirement found in the sub group of 
patients having co-morbidities could be attributed to higher 
disease burden in them as they are a high risk population and 
their response to the treatment in terms of reduction in oxygen 
requirement was much more than those who had no 
co-morbidities with the r-square values being 0.996 and 0.98 
respectively.

The CRP levels of the patients also showed significant 
reduction with p value of 0.0001. Similar reduction in levels was 
seen in patients of age> 60. However when we compared the 
marker between the sub groups of with and without 
co-morbidities it was seen that the subgroup with co-
morbidities showed better response to the treatment with a 
significant p value of<0.05 than the subgroup with no co-
morbidities which also showed reduction in the levels but was 
not statistically significant.

IL-6, which is an important marker for inflammation and 
predictor of cytokine storm showed reduction in the levels, with 
a p value of 0.004 was statistically significant. When we 
compared the graphs between the sub groups of all population 
Vs age > 60 years and the subgroups of patients with and 
without co-morbidities we concluded that the mean IL-6 levels 
of the populations age > 60 years and with co-morbidities were 
higher than the others similar to the trend in CRP levels.

NLR ratio which is an important prognostic marker in predicting 
[18]the prognosis and disease severity of the patient . also 

showed reduction in the levels for the initial days but the ratio 
was increased towards the end of the treatment. The same 
trend was observed in all subgroups. This trend of increasing in 
NLR ratio despite the improvement in clinical condition could 
be attributed to the effect of steroids which the patients were 
receiving. Shoenfield Y et.al. in their study have reported that 
there was   an increase in leukocyte count in patients receiving 
steroids which increased further as their steroid doses are 

[19]increased due to various mechanisms .

Ferritin which is also an acute phase reactant also increases in 
COVID-19. It was found that there is no significant change in 
levels of ferritin in the patient after initiation of Baricitinib 
however we have observed that there was an increasing trend 
in all the sub groups. Banchini F. et al in their retrospective study 
have found that ferritin is a good acute phase reactant in 
patients with COVID-19 and its role in predicting the severity 
and prognosis is not clear. Similarly it is also found that 
improving clinical condition was not associated with reduction 

[20]in ferritin .

Figure 4: Changes in NLR values

Figure 5: Changes in D-dimer values

Figure No 6  : Outcomes in the study population
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Yao Y., Cao J. et al have established the importance of D-dimer 
in COVID-19, its importance in predicting the severity and 

[22]mortality . In our study we have found that the D-dimer of the 
patients who are initiated on Baricitinib and Remdesvir 
combination had no positive co-relation with the improvement 
in clinical condition. In the initial few days the D-dimer levels 
infact had increased and then reduced later. Similar trend was 
observed in all the sub groups. In the sub group of non survivors 
the mean D-dimer levels were higher than the survivor group 
with the highest mean in survivor group being 2.24 and the 
lowest mean D-dimer in non-survivor group at 2.67.

In the ACTT-2 trial, it was concluded that the mortality rate of 
the group who received the combination was 5.1% and the 
combination was statistically significant in reducing the 
mortality among the patients who were receiving high flow 
oxygen or non-invasive ventilation. The COV-BARRIER study 
which is in its phase 3 which is being conducted in over1000 
participants with a primary endpoint of prevention of 
progression of the disease to requirement of high flow oxygen 
or NIV did not meet its primary outcome as it was not 
statistically significant. The mortality rate in this study was 

[22]8.1% .

The mortality rate in our study is 9.6%. All the three patients 
who died had co-morbidities and were above 70 years of age. 
They were all initiated on Baricitinib when on high flow nasal 
oxygen or non-invasive ventilation. While one patient 
progressed to cytokine storm within 4 days of initiation and 
died, the others recovered from Covid but died due to 
secondary sepsis. Among the study participants, only three 
members were on high flow nasal oxygen on non-invasive 
ventilation at the time of initiation and all of them died due to 
various reasons, while others who were on oxygen support by 
other means recovered.

The side effect profile of Baricitinib combination was found to 
be 25.1% and 5.5 % in the subgroups who had received and 
not received steroids respectively in the ACTT-2 trial. In our 
study it is at 9.6% with two people getting severe pneumonia 
and one person getting localized skin abscess which required 
incision and drainage. There were no other side effects or 
adverse effects found other participants over duration of 28 
days follow up post-initiation.

CONCLUSION:

The ACTT-2 trial has proved the efficacy of the use of  
Remdesivir and Baricitinib combination in COVID-19 patients 
in reducing the oxygen demand of the patients and also in 
reducing mortality. In our study we have also found similar 
results that the combination was helpful in reducing the oxygen 
demand. However this is a small duration study with a small 
population and this requires a large scale study for better 
understanding of the effects.

LIMTATIONS:

This is a single centre study done for a small duration of 1 month 
and a small sample size of 31patients.Moreover the effects of 
corticosteroids have not been accounted for in the study.

FUNDING:

There is no funding for this study.
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INTRODUCTION:

Despite improvements in medical care, occupational safety 
measures and increased work-place automation, the 
prevalence of back pain and number of back-pain-related days 

(1,2)off work has risen significantly over the years  and back pain 
accounts for 6% of all direct costs ofmorbidity, 15% of all days 
off work sick, and 18% of allearly retirements in developed 

(1)countries . Neck and back pain are among the commonest 
reasons to seek medical attention with one-third of the working 
population reporting low back pain in a seven-day period and 
60% of the working population reporting low back pain in a 

(1)one-year period . Axial back and neck pain can arise from 
degenerated discs, arthritic facet joints and secondarily from 
muscles, ligaments and neural tissue. Pain perception involves 
a complex interaction at multiple levels in the neural pathway 
with central modulation and psychosocial factors influence the 

(3)development and perpetuation of chronic pain .

While some occupations are at low risk for the development of 
back pain (engineers, physicians, managers, marketing 
experts, actors, musicians and teachers) those involved in 
moving, carrying and lifting heavy weights, including 
construction workers, plumbers, furniture movers, casual 
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ABSTRACT

Background and objectives: Neck and back pain have reached pandemic proportions leading to prolonged suffering for the 
afflicted and significant direct and indirect costs to individuals and societies. Nurses are traditionally considered to be at a high 
risk for developing neck and back pain. This study was conducted to ascertain the prevalence of neck and back pain among 
nurses and analyse the associated risk factors.

Methods: A cross-sectional questionnaire based survey of 2242 nurses across eleven hospitals to ascertain the prevalence of 
neck and back pain and analyse the potential associated risk factors. The questionnaire sought demographic, anthropometric 
and educational information including age, gender, height, weight, highest educational qualification, participation in sports 
and exercises, mode of travel to work, duration of travel, prevalence of sadness, neck pain and back pain in the last six 
months. The results were tabulated and analysed.

Results: Twenty two percent of the respondents reported low back pain most of the time and 4% reported low back pain all 
the time while 13% reported neck pain most of the time and 2% reported neck pain all the time over the last six months. There 
was no association between low back and neck pain with age, sex, BMI, educational qualification, duration of travel to and 
from work, participation in sports/exercises and area of work in the hospital. Self-reported sadness/depression showed a 
significant correlation with low back pain (p <0.001; RR 3.46) and neck pain (p<0.001; RR 4.24).

Conclusion: The prevalence of low back and neck pain is high among nurses. Mental health issues play a significant role in the 
perpetuation and exacerbation of neck and back pain. Hence assessment and treatment of mental health issues should form a 
part of the multi-disciplinary management of chronic neck and back pain. 

Key words: Low back pain, neck pain, risk factors, nurses.

 

 

labourers and geriatric nurses are at a high risk for the 
(1)development of back pain . Although, occupational factors 

may initiate back and neck pain, psychological factors appear 
to play a role in the severity, duration and resultant disability 
caused by the pain. 

We conducted a survey to ascertain the prevalence of neck and 
back pain among nurses in eleven hospitals and to study its 
correlation with anthropometric factors, educational 
qualification, time taken to travel to work, mode of travel to 
work, area of work in the hospital, sadness and depression. 

AIM OF THE STUDY:

To ascertain the prevalence of neck and back pain and analyse 
the potential risk factors associated with it. 

MATERIALS AND METHODS:

This is a cross-sectional questionnaire based survey of 2240 
nurses across eleven hospitals The survey was conducted 
between January and March 2020 and the questionnaire was 
administered to the nurses after obtaining necessary approval 
from the nursing managers. The nurses were informed that 
participation in the survey was voluntary and anonymity and 
confidentiality of the information was maintained. 
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Ethics approval: Ethics approval was obtained from the 
Institutional Ethics Committee.

The first section of the questionnaire sought demographic, 
anthropometric and educational information including age, 
gender, height, weight and highest educational qualification. 
The second section dealt with activity levels at work and off 
work, mode of travel to work and duration of travel. The third 
section pursued details of prevalence of sadness, neck pain  
and back pain in the last six months and the respondents were 
requested to state the prevalence as – never, rarely, often, most 
of the time and all of the time. 

Statistical analysis: Collected data was entered in Excel 
sofware (Microsoft Corporation, Seattle, USA) and statistical 
analysis was performed using R software version 4.0.1. 
Continuous variables were presented as median and range. 
Categorical variables were presented as count and per cent.

Association between two categorical variables were tested 
using Chi-square test. p< 0.05 were considered statistically 
significant.

RESULTS:

2240 nurses from across ten hospitals in India and one in 
Malaysia participated in the survey. We calculated the 
prevalence of low back (Figure 1) and neck pain (Figure 2) and 
analysed the influence of various factors on the prevalence of 
low back and neck pain. 

1. Prevalence of back pain: 19% of respondents reported no 
back pain in the last six months while 31% reported pain 
rarely, 24% reported pain often, 22% reported pain most of 
the time and 4% reported pain all the time in the preceding 
six months. (Figure 1) For ease of analysis, we divided the 
respondents into two groups. Group I (74%) included those 
who reported low back pain - never, rarely and often and 
Group II (26%) included those with pain most or all the time.   

2. Prevalence of neck pain: 33% of the respondents did not 
report neck pain over the preceding six months, while 31% 
reported pain rarely, 21% often, 13% most of the time and 
2% all the time over the last six months. (Figure 2) For ease 
of analysis, we divided the respondents into two groups. 
Group I (85%) included those who reported neck pain - 
never, rarely and often and Group II (15%) included those 
with neck pain most or all the time.   

3. Age: The average age of the respondents was 28.5 years 
(range: 1-67 years) and a majority (71.4%) were aged 
between 21-30 years. (Table 1) Although, low back pain was 
more frequent in respondents below the age of 30 years, the 
result was not statistically significant. The association 
between age and low back pain. (p=0.831, RR = 1.02) (Table 
2) and neck pain (p=0.512; RR 1.08) was also not 
statistically significant. (Table 3) 

4. Sex: A majority of the respondents were female (84.58 %). 
(Table 1) The association between sex and low back pain 
revealed p value < 0.001 and RR of 1.53 (Table 2) and that 
with neck pain showed a p value of 0.003 and RR of 1.61. 
(Table 3) 

5. BMI: 14.5% of the nurses had a BMI below 18.5, 59.5% had 
a BMI between 18.5-24.9, 19.9% between 25-29.9 and 

6.1% between 30-34.9. (Table 1) However, no association 
was found between BMI and low back pain (p= 0.900; RR 
1.00) (Table 2) or neck pain (p=0.854; RR 0.99) (Table 3) 

6. Educational qualifications: 46% of the nurses had either 
completed a bachelors or master’s degree in nursing while 
the remaining had completed a diploma in nursing. (Table 1) 
There was no significant association between educational 
qualification and low back pain (p=0.002; RR 1.35) (Table 2) 
or neck pain (p=0.065; RR 1.03) (Table 3) 

7. Duration of travel to and from work: 77.1 % of the nurses 
spent less than an hour to travel to and from work every day 
and 37.4% used public transport (bus). (Table 1) There was 
no association between duration of travel to and from work  
(less than 60 minutes and more than 60 minutes) and low 
back pain (p=0.024; RR 1.92) (Table 2) and neck pain 
(p=0.289; RR 1.01) (Table 3) 

8. Sporting activities and exercises: A majority of nurses 
(76.4%) spent less than three hours engaged in sports and 
exercises per week. (Table 1) No association was found 
between participation in sports/exercises and low back 
pain (p=0.967; RR0.79) (Table 2) or neck pain (p=0.071; RR 
1.11) (Table 3) 

9. Area of work in hospital: We analysed the prevalence of low 
back and neck pain based on the area of work in the 
hospital (Ward nurses, Out-patient clinic nurses, ICU 
nurses, Operation room nurses). (Table 1) No significant 
difference was noted in the prevalence of low back pain 
(p=0.247) (Table 2) and neck pain (p=0.346) (Table 3) based 
on the area of work in the hospital.  

10. Prevalence of sadness and depression: 20.5% of the 
respondents reported no sadness or depression over the 
last six months, while 36.2% reported sadness/depression 
rarely, 21.8% reported it often, 18.3% reported it most of 
the time and 3% reported sadness/depression all the 
time.(Table 1)A significant correlation was noted between 
self-reported sadness/depression and low back pain (p 
<0.001; RR 3.46) (Table 2) and neck pain (p<0.001; RR 4.24) 
(Table 3)

DISCUSSION:

The prevalence of chronic low back pain in North Carolina State 
(USA) has more than doubled across all gender, age and ethic 

(2)subgroups from 3.9% in 1992 to 10.2% in 2006 . In addition, 
disability income claims due to musculoskeletal disorders (low 
back pain being the commonest) has nearly doubled from 
(15.2% to 28.2%) during the same period making 
musculoskeletal disorders the leading reason for claiming 

(4,5)disability benefits .  Furthermore, the rate of lumbar surgeries 
per person has also increased by 157% (between1997-2005) in 

(2)the same state . Consequently, the rising prevalence and 
disability caused by low back pain and subsequent increase in 
number of lumbar surgeries has led to increased direct and 

(6)indirect costs . The prevalence of structural spinal pathologies 
is unlikely to have changed during this period and on the other 
hand, there have been improvements in medical care, 
occupational safety measures and increased work-place 
automation which could potentially reduce the incidence and 

(1)chronicity of low back pain .

MCJ-37-22
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Table 1:  Nurses demographic, anthropometric and 
occupational data (n = 2240)

S.no. Variables Numbers Percentage %

1 Gender
Male
Female

345
1895

15.4
84.6

2 Age in years
Less than 30
31-40
41-50
>50

1599
489
125
25

71.4
21.9
5.6
1.1

3 BMI
< 18.5 (underweight)
18.5-24.9 (normal)
25-29.9 (over weight)
>30 (obese)

320
1318
440
136

14.5
59.5
19.9
6.1

4 Educational qualification
12th or diploma
Bachelors or Master degree

1191
1046

53.2
46.8

5 Area of work
OPD
Ward
ICU
OT

207
1128
635
268

9.3
50.4
28.4
12.0

6 Time taken for travel to and 
from workplace
< 60 minutes
>60 minutes

1726
513

77.1
22.9

7 Mode of transport
Cycle
Motorbike/scooter
Autorickshaw
Taxi/office cab
Self-driven car
Bus/Van
Walk

13
496
86
85

140
837
580

0.6
22.2
3.8
3.8
6.3

37.4
25.9

8 Hours of Physical activity per 
week
< 3 hours
>3 hours

1708
529

76.4
23.6

9 Number of working hours
Minimum
maximum
Median

1
16
8

10 Sadness or depressed over last 
6 months
Never
Rarely
Often
Most of the time
Allthe time

458
811
488
410
68

20.5
36.2
21.8
18.3
3.0

Table 2: Association between low back pain and associated 
variables among nurses

Demographic 
variables

Low back pain

Group1 
Pain = 
Never/rarely/
often

n % n %

Gender
Male
Female

283
1370

17.1
82.7

62
520

10.7
89.3

Age in years
Less than 30
More than 30

1181
475

71.3
28.7

418
164

71.8
28.2

BMI
<30
>30

1538
100

93.6
6.4

540
36

93.7
6.3

Educational 
qualification
12th or 
diploma

Bachelors or 
Masters 
degree

914

741

55.2

44.8

277

304

47.7

52.3

Time taken for 
travel to and from 
workplace
<60 minutes
>60 minutes

1297
360

78.3
21.7

429
153

73.7
26.3

Hours of Physical 
activity per week
< 3 hours
>3 hours

1264
391

76.4
23.6

444
138

76.3
23.7

Sad or depressed
Never/rarely/
often
Most of the 
time/always

1458

198

88.0

12.0

298

281

51.5

48.5

Area of work
OPD
Ward
ICU
OT
ER

164
805
460
208
18

9.9
48.6
27.8
12.6
1.1

43
296
175
60
8

7.4
50.9
30.1
10.3
1.4

Mode of transport
Cycle
Motorbike
Autorickshaw
Taxi/office cab
Selfdriven car
Bus/Van
Walk

12
400
64
60
108
597
415

0.7
24.2
3.9
3.6
6.5
36.1
25.1

1
96
22
25
32
240
165

0.2
16.5
3.8
4.3
5.5
41.3
28.4

p 
Value

  Relative 
Risk

<0.001  1.53

      0.831  1.02

0.900

 

1.00

0.002
 

1.35

0.024
 

1.92

0.967  0.79

<0.001

 

3.46

0.247 Not 
calculated

0.003

 

Group2
Pain = Most 
of the time/ 
all the time
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Table 3: Association between neck pain and associated
variables among nurses

Figure 1: Prevalence of low back pain among nurses 

Age in years
Less than 30
More than 30

1356
549

71.2
28.8

244
90

73.1
26.9

0.512 1.08

BMI
<30
>30

1770
115

93.9
6.1

309
21

93.6
6.4                       

0.854 0.99

Educational 
qualification
12th or 
diploma

Bachelors or 
Masters 
degree

1029

874

54.1

45.9

162

172

48.5

51.5

0.065 1.03

Time taken for 
travel to and 
from 
workplace
<60 minutes
>60 minutes

1477
429

77.5
22.5

250
84

74.9
25.1

0.289 1.01

Hours of 
Physical 
activity per 
week
< 3 hours
>3 hours

1441
463

75.7
24.3

268
66

80.2
19.8

0.071 1.11

Sad or 
depressed
Never/rarely/o
ften
Most of the 
time/always

1602

300

84.2

15.8

155

179

46.4

53.6

<0.001 4.24

Area of work
OPD
Ward
ICU
OT
ER

172
936
554
222
20

9.0
49.1
29.1
11.7
1.0

35
166
81
46
6

10.5
49.7
24.3
13.8
1.8

0.346 Not 
calculated

Mode of 
transport
Cycle
Motorbike
Autorickshaw
Taxi/office cab
Selfdriven car
Bus/Van
Walk

12
440
74
67
115
704
493

0.6
23.1
3.9
3.5
6.0
37.0
25.9

1
57
12
18
25
133
87

0.3
17.1
3.6
5.4
7.5
39.9
26.1

0.149 Not 
calculated

Demographic 
variables

Neck pain p value Relative Risk

Group1
Pain = 

Never/rarely
/often

Group2
Pain = Most 
of the time/ 

always

n % n %

Gender
Male
Female

311
1595

10.2
89.8

34
300

16.3
83.7

0.003 1.61

Figure 2: Prevalence of neck pain among nurses

So what are the factors responsible for the increased 
prevalence of low back pain? Increased symptom awareness 

(7)and reporting could definitely be one reason . Power et al 
studied the effect of known predictors of low back pain in 
11407 individual’s aged 33 years.; namely, physical stresses 
(prolonged lifting, forceful and repetitive movements involving 
the lower back), psychosocial stress (high perceived work-load 
and time pressure, low control and lack of social support at 
work), personal characteristics (psychological status, tobacco 
use) and physical characteristics (obesity and height). Contrary 
to the widely held belief, strenuous physical work and BMI were 
not predictive factors in the development of low back pain but 
pre-existing psychological status and smoking showed strong 

(8)predictive effects on low back pain .

Interestingly, the prevalence of two risk factors for back pain, 
(2)namely, obesity (13.4% in 1992 to 26.6% in 2006)  and 

depression (3.33% in 1992 to 7.06% 2002) have doubled over 
(7)the same period mentioned above . Although the association 

between obesity (increased BMI, fat mass index, waist-hip 
ratio) and low back pain has been described in numerous 
studies with a stronger association in those with an emotional 
disorder, there are other studies that have drawn contrary 

(8-13)conclusions . Mental health issues like stress, anxiety and 
depression resulting from adverse beliefs about work related 
LBP, perceived time pressure, lack of support and job insecurity 

(1,8,14)can lead to low back pain and other musculoskeletal pains .

Nurses belong to a category of the workforce reporting a high 
prevalence of low back pain ranging from 73%-89% during 

(1,15-17)their career . Our  study showed that 19% of respondents 
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reported no back pain in the last six months while 31% reported 
pain rarely, 24% reported pain often, 22% reported pain most 
of the time and 4% reported pain all the time in the preceding 
six months. In addition, 33% of the respondents did not report 
neck pain over the preceding six months, while 32% reported 
pain rarely, 21% often, 13% most of the time and 2% all the 
timeover the last six months. Nursing involves prolonged 
standing, frequent lifting and transferring dependent patients in 
flexed, rotated and awkward positions which can potentially 
cause work-related musculoskeletal disorders, predominantly 

(16-24)low back pain, neck pain and shoulder pain  Nursing is also a 
psychologically demanding profession and the reported 
causes of stress include, facing death and the dying, conflicts 
with physicians and supervisors, inadequate preparation to 
meet the emotional needs of patients and their families, lack of 
support, fear of making mistakes, disproportion between work 

(25,26)and reward and performing painful procedures .

One study revealed that the prevalence of low back pain 
increased from 16.4% during the pre-nursing years to 66-90% 

(27)after joining the profession . A higher prevalence of back pain 
(19,27-31)is reported during the initial years of nursing career  and 

may reflect transition of  older nurses into less strenuous and 
(30,31)stressful supervisory and administrative roles . On the 

contrary, Emmanuel et al found a strong correlation between 
low back pain over the preceding two weeks and age, BMI and 
place of work in the hospital. Although this study found that low 
back pain was more frequent below the age of 30 years, the 

(32)result was not statistically significant . In addition, the 
association between age and low back pain (p=0.831, RR = 
1.02) or neck pain (p=0.512; RR 1.08) was also not statistically 
significant. A higher prevalence of back pain was reported 

(30) (17,27,33) (17,34)among obstetric , intensive care  and surgical nurses  
(30,31)and lower rates among administrative nurses . Our  study 

did not find any correlation between prevalence of back and 
neck pain and area of work in the hospital. Obesity has not been 
shown to increase the risk of LBP in nurses in numerous 

(24,28,29,34)studies   and similarly this study has also not shown any 
correlation between body mass index (BMI) and the prevalence 
of back and neck pain.  In addition, this study has not shown 
any correlation between the prevalence of back and neck pain 
and educational qualifications, duration of time taken to travel 
to work, mode of travel to work and time spent on sports and 
exercises. A significant correlation was noted, in this study, 
between self-reported sadness/depression and low back pain 
(p <0.001; RR 3.46) and neck pain ((p<0.001; RR 4.24). 
Similarly, Ghilan et alalso reported an association between 

(35)stress/ anxiety and low back pain .

Why is the health of nurses important? 

Musculoskeletal pain and mental health issues are major 
(36-38)causes of presenteeism (reduced on the job productivity)  

which can potentially lower the quality of patient care, increase 
(38)medication errors and patient falls . Nurses report a high rate 

(21,39)of sickness presenteeism (attending work despite illness)  
and a majority continue to work inspite of musculoskeletal 

(30)disorders by resorting to self-treatment .

Limitations of this study: We did not explore the association 
between menstrual disorders and low back pain and hence we 
have given more importance to pain most of the time/all the 

MCJ-37-22

time in our analysis. We did not look at the association with 
smoking as we felt that cultural practices would prevent nurses 
from answering the question rightfully. We used a six month 
period of low back and neck pain to reduce recall bias and did 
not use a complicated outcome measures to simplify the 
survey involving a large number of nurses across multiple 
hospitals. 

CONCLUSION:

The prevalence of low back and neck pain is high among 
nurses. Anthropometric factors, educational qualification, time 
taken to travel to work, mode of travel to work and area of work 
in the hospital do not have a significant correlation with the 
prevalence and severity of low back and neck pain.  Mental 
health issues play a significant role in the perpetuation and 
exacerbation of neck and back pain. Hence assessment and 
treatment of mental health issues should form a part of the 
multi-disciplinary management of chronic neck and back pain.
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ABSTRACT

Background and Objectives: Post operative nausea and vomiting (PONV) following general anesthesia, is the second most 
common unfavorable complication and is very distressing and unpleasant to the patients. In this randomized control trial we 
attempted to determine whether IV 5% dextrose administered intra operatively, will further help to reduce the incidence of 
nausea and vomiting post operatively, in patients receiving standard prophylaxis against PONV. 

Materials and Methods: In this double blinded RCT, we enrolled 160 non-diabetic patients who underwent surgeries under 
general anaesthesia. All patients were risk stratified as per Apfel scoring for PONV into four classes. Following induction of 
anesthesia, the standard prophylactic drugs for PONV were administered as per the patient’s risk class. Study group D received 
5% dextrose infusion and control group received normal saline (NS) infusion over 20-30 minutes. Blood glucose level was 
measured using a point of care device pre-operatively and post-operatively. PONV was assessed with a simple yes or no 
question in the first 24 hours post surgery.

Results: There was no significant intergroup difference in the overall incidence of PONV (16% in group D vs. 15% in group NS; 
p-value = 0.9). The pre-operative blood glucose levels were statistically insignificant between the two groups. However the 
post-operative blood glucose level was higher in group D when compared to group NS but within normal range and this was 
found to be statistically significant (p-value <0.001). There was no significant difference in the requirement of rescue anti-
emetics between the two groups.

Conclusion: Intraoperative administration of 5% dextrose was not effective in further reducing the incidence of PONV following 
general anaesthesia in patients already receiving standard prophylaxis for PONV but resulted in significant differences in post-
operative blood glucose level.

Key words: 5% dextrose, post operative nausea and vomiting, Apfel score.

INTRODUCTION

PONV following general anesthesia, is the second most 
common unfavorable complication, with a general incidence of 
50% for nausea and 30% for vomiting. It can reach as high as 

180% in high risk patients PONV is very distressing and 
unpleasant to the patients and can lead to complications such 
as dehydration, aspiration pneumonia, electrolyte imbalance, 
wound dehiscence and delayed wound healing. Furthermore, it 
increases the economic burden to the patient by prolonging the 
duration of hospitalization. 

There are several approaches (viz. pharmacological and non- 
pharmacological) for the prevention of PONV. However, none of 
these approaches are completely efficient in preventing PONV. 
One such prophylactic agent for PONV under evaluation is 5% 
dextrose. It is a crystalloid solution that is frequently used in the 
peri-operative period for fluid replacement, prevention and 
treatment of intracellular dehydration, to provide adequate 
calories and for IV drug administration. It is easily available and 
economical.

The actual mechanism of PONV is complex and unclear. Few 
studies have indicated that the occurrence of PONV could be 
due to post-operative insulin resistance and increased gastric 
contraction due to increased gastric acid secretion. These can 
be reduced by intravenous administration of 5% dextrose in the 
peri-operative period and therefore potentially prevent 

(2,3.4)PONV .

There is a scarcity of evidence supporting the effectiveness of 
peri-operative IV 5% dextrose in reducing the incidence of 
PONV. Therefore, in this randomized control trial we attempted 
to determine whether IV 5% dextrose administered intra 
operatively, will help to further reduce the incidence of nausea 
and vomiting post operatively, in patients receiving standard 
prophylaxis against PONV.

MATERIAL AND METHODS:

All ASA (American Society of Anaesthesiologists) 1 and 2 non-
diabetic patients aged 18 years to 65 years who underwent 
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surgeries under general anesthesia satisfying the inclusion 
criteria were enrolled for this double-blinded randomized 
controlled study which was conducted in the Department of 
Anesthesiology in Manipal Hospital, Bengaluru after obtaining 
approval of hospital ethics committee which supervised the 
data collection and safety issues.

 A senior anesthesia consultant who was the guide for the study 
and not a part of the peri-operative care of the patients allotted 
the patients into two groups via a computer generated random 
number table. Study group D (received IV 5% dextrose with 
standard prophylaxis) or the control group 2 NS (received 
normal saline with standard prophylaxis).

 All patients were assessed for the risk factors for post-
operative nausea vomiting and were scored as per APFEL ET 
AL SCORING FOR PONV and stratified into four classes as 
shown in Table 1.

After induction of anesthesia the patients of study group D 
received 5% dextrose infusion (500ml) intravenously and 

Table 1: Apfel et al scoring for PONV

Table 2: Standard anti-emetic prophylaxis given after 
induction of anaesthesia

Class Standard Prophylactic Drugs

0-1 Inj Ondansetron 4 mg

2
Inj Ondansetron 4 mg + 
Inj Dexamethasone 0.05-0.1mg/Kg

3
Inj  Ondansetron 4 mg + 
Inj Dexamethasone 0.05-0.1mg/Kg + Tiva with 
Propofol

4

Inj Ondansetron 4 mg + 
Inj Dexamethasone 0.05-0.1mg/Kg + 
Tiva With Propofol + 
Inj Scopalamine 0.3-0.6mg IV

patients of control group NS received an infusion of normal 
saline (500ml) over 20-30 minutes respectively. In both the 
groups balanced salt solution (kabilyte, plasmalyte) was used 
as the maintenance fluid Intra-operatively. All patients were 
shifted to post anesthesia care unit (PACU) to assess for PONV, 
post-operative blood glucose level, monitor the vital 
parameters before the patients could be shifted safely to their 
respective wards. Post-operative analgesia in both the groups 
was either IV paracetamol 1gm or inj. Fortwin 0.3mg/kg IV. 
PONV was assessed with a simple yes or no question 
immediately, at 30 minutes, 60 minutes, 90 minutes, 120 
minutes on arrival at PACU and 6 hours, 12 hours and 24 hours 
post surgery. The first line and second line rescue anti-emetics 
were inj. Palonosetron 0.075mg IV and inj. Metoclopramide 
10mg IV.

RESULTS: 

We used SPSS-15.0 as our statistical tool to calculate the 
results of the study.

1. Normally distributed data were presented as mean and 
standard deviation. 

2. Continuous data between the two groups were compared 
using student’s t-test.

3. Categorical data were presented as numbers(percentage).

4. Categorical data between the two group were compared 
using chi-square or Fischer exact test. 

5. P< 0.05 was considered significant.

There was no statistically significant difference between the 
participants of group D and group NS with respect to the 
demographic data, pre-operative and post-operative vital 
parameters. 14 patients of group D (16%) experienced PONV 
whereas 11 patients of group NS (15%) experienced PONV. 
This was found to be statistically insignificant between the two 
groups with a p-value of 0.9 (Table 2 and Figure 1). There was no 
significant difference in the requirement of rescue anti-emetics 
between the two groups. The pre-operative blood glucose 
levels were statistically insignificant between the two groups 
(p-value 0.32). However the post-operative blood glucose level 
was higher in group D when compared to group NS but within 
normal range and this was found to be statistically significant 
(p-value <0.001).

Table 3: Incidence of PONV (nausea and vomiting) 
in patients receiving 5% Dextrose vs NS infusion 
intra-operatively.

GROUP D(n=87) GROUP NS(n=72) P value

PONV 14 (16%) 11(15%) 0.9

No PONV 73 (84%) 61 (85%)

MCJ-18-22

Risk Factors Scores

Female Gender 1

Non-smoker 1

H/o Ponv Or Motion Sickness 1

Post Operative Opioids 1

Total Score 0-4

Scores Class
0-1 1
2 2
3 3
4 4
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DISCUSSION

Despite receiving the recommended multimodal prophylaxis 
5for PONV many patients still complain of nausea and vomiting 

in the postoperative period which adds to the discomfort of the 
patients and might delay the recovery of the patients thus 
exposing them to more anti-emetics with undesirable side 
effects.

From various studies it has been identified that dehydration and 
hypovolemia after prolonged fasting causes gastric mucosal 
hypoperfusion which is an important etiological factor for 

 (4,6)PONV .

Dextrose is nothing but simple sugar glucose. There are few 
hypothesis suggesting the mechanism by which glucose 
reduces PONV. Administration of glucose containing solutions 
in the peri-operative period reduces the peri-operative stress, 
maintains hepatic glycogen and increases the insulin sensitivity 

(4)of the tissues . Hyperglycemia following administration of 

glucose inhibits the vagal cholinergic pathway thereby 
reducing the gastric acid secretion which diminishes gastric 
contractions and nausea. It also increases the plasma 
cholecystokinin level. Through its function within the brain, 
cholecystokinin modulates pain and anxiety thus reducing the 
post-operative pain and opioid consumption in turn decreases 
PONV7. 5% dextrose provides hydration and causes 
hyperglycemia thereby decreasing PONV.

Pre-operative blood glucose levels were comparable between 
Group D and Group NS patients and were not statistically 
significant with a p value 0.3. However, the post-operative 
blood glucose level being within normal range in Group D, it 
was found to be significantly higher when compared to that of 
group NS. (p value <0.001 table-3) similar to the findings of 

(4)study by Firouzian et al .

The primary objective was to assess whether intravenous 5% 
dextrose administered intraoperatively added any benefit over 
the standard prophylaxis in reducing post-operative nausea 
and vomiting following general anesthesia.

In our study we found out that 14 (4 patients had only nausea 
and 10 patients had vomiting) out of 87 patients analyzed of 
group D (16%) had PONV whereas 11 ( 2 patients had only 
nausea and 9 patients had vomiting ) out of 72 patients 
analyzed of group NS (15%) had PONV proving to be 
statistically insignificant (P value = 0.9). Unlike other studies 

(2,8) (6,7,9)where they have found either reduction  or no change   in 
the incidence of PONV with administration of 5% dextrose, in 
our study all our patients in both the groups received standard 

(5)anti-emetic prophylaxis .

CONCLUSION

Hence we can conclude that patients receiving standard 
prophylaxis donot get any additional benefit in prevention of 
PONV with administration of 5% dextrose.

COMPLICATIONS

None of the participants of our study experienced any undue 
adverse effects due to anti-emetics or volume overload state 
due to dextrose. All patients were hemodynamically stable 
during the intraoperative period.

LIMITATIONS OF THE STUDY

1. The study population was limited to only ASA Ⅰ and Ⅱ 
status non-diabteic patients and did not involve patients 
undergoing major abdominal and thoracic surgeries.

2. Post-operative pain assessment was not carried out in our 
study which is a risk factor for PONV.

3. Length of PACU stay was not considered.
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INTRODUCTION:

Pooled platelet concentrates (PPC) may be prepared by 
pooling of buffy-coat or by pooling of random donor 
platelets(RDP) are usually available on-shelf for transfusion in 
most blood banks in comparison to Single Donor Platelets 
(SDP) which are usually prepared on demand.

Owing to its easy availability and cost efficacy compared to 
SDP, PPC may be used to manage thrombocytopenia in 
dengue fever and reduce dependence on use of Single donor 
platelets (SDP). However, SDP are assumed to be superior and 
more efficacious than RDP/PPC and blood banks are under 
pressure to provide SDP’s.

AIM OF THE STUDY: 

To study efficacy of PPC in dengue patients with severe 
thrombocytopenia. 

MATERIAL AND METHODS: 

This is a retrospective study conducted at MHB between June- 
July 2018.

Forty-five patients who were diagnosed with dengue fever who 
needed platelet transfusions were included in the study. A 
platelet count of<10,000 platelets/uL or presence of active 
mucosal bleeding is set as an indicator for platelet transfusion 
in dengue at our centre.PPC prepared by pooling of 6 units 
(adult dose) or 3 units (Paediatric dose) of RDP (prepared by 
buffy coat method from 450/350 ml Whole blood) were used for 
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ABSTRACT

Background: Pooled platelet concentrates (PPC) may be prepared by pooling of buffy-coat or by pooling of random donor 
platelets (RDP) are usually available on-shelf for transfusion in most blood banks in comparison to Single Donor Platelets 
(SDP) which are usually prepared on demand. Owing to its easy availability and cost efficacy compared to SDP, PPC may be 
used to manage thrombocytopenia in dengue fever and reduce dependence on use of Single donor platelets (SDP). However, 
SDP are assumed to be superior and more efficacious than RDP/PPC and blood banks are under pressure to provide SDP’s 
for various reasons. 

Aim of the study: To study efficacy of PPC in dengue patients with severe thrombocytopenia 

Results: In our study the mean platelet transfusion trigger was 13,000 platelets/uL in patients with dengue induced 
thrombocytopenia. Sixty seven percent patients who received PPC transfusion did not require any further platelet 
transfusions. Only 33% patients required one repeat transfusion with PPC or SDP within next 24 hours. One patient out of the 
45 succumbed to the illness due to reasons other than thrombocytopenia associated complications

Conclusion: In our study none of the patients had any thrombocytopenia related complications due to use of PPC. Hence 
PPC may be used instead of SDP in patients with dengue associated thrombocytopenia due to its on-shelf availability, 
economic feasibility and clinical efficacy.

 

 
transfusion. Pooling was done using a sterile connecting 
device and all PPC’s were leuko-reduced using platelet WBC 
filter. RDP’s pooled were either of the same group or compatible 
to the blood group of the patient (Figure 1). Pooled platelets 

[1]were used within 4 hours of pooling as per DGHS guidelines . 
Post-transfusion platelet count was checked anytime between 
1 hour to 6 hours post-transfusion. 

The post transfusion platelet recovery(PPR)  was calculated in 
patient following platelet transfusion  using the formula.

Post transfusion Platelet increment x Total blood volume 

No of platelets transfused

(Platelet count per bag of PPC considered to be 
11minimum of 3x10  platelets)

Lower  limit Upper limit Mean

Transfusion Trigger 
(platelets/ul) 6,000 28,000 13,000

Post transfusion 
platelet increment 
(platelets/ul)

1000 30,000 6000

PPR(calculated) 3.5% 42.3% 10%

Table 1 Transfusion trigger, PPR and platelet 
increment seen in study group
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RESULTS: 

Forty-five patients received PPC during the study period for 
correction of thrombocytopenia due to dengue fever. The age 
of the patients ranged from 15 years to 76 years of age. Out of 
the 45 patients 35 were male and 10 were female patient. The 
transfusion trigger ranged from a platelet count of 6,000/uL to a 
platelet count of 28,000/ uL (Mean -13,000/ uL). The post 
transfusion percentage platelet recovery (PPR) ranged from 
3.5% to 42.3% (Mean 10%

 Fifteen patients (33%) received repeat transfusion with PPC 
(n=6) or SDP (n=9). The PPR calculated after repeat transfusion 
was between 13.5% to 108% with a mean of 21% (mean of 
27% for SDP and 13% for PPC) 

DISCUSSION: 

PPC transfusions are less demanding in logistic terms and are 
likely to decrease the economic burden of blood products.  
RDP’s /PPC’s are usually readily available on shelf in most 
blood banks when compared to SDP’s which are prepared on 
demand. 

Prophylactic platelet transfusions are not indicated in dengue 
[2]according to the WHO guidelines . But a platelet count 

of<10,000 platelets/uL or presence of active mucosal bleeding 
is set as an indicator for platelet transfusion in dengue at our 
centre.

In our study the mean platelet transfusion trigger for platelet 
transfusion in dengue patients was was 13,000 platelets/uL 
.67% of patients did not require any further platelet 
transfusions. Only 33% patients required one repeat 
transfusion with PPC or SDP within next 24 hours. One patient 
out of the 45 succumbed to the illness due to reasons other 
than thrombocytopenia associated complications. Similar 

[3]studies conducted by Chatterji et al  also established that PPC 
may prove to be an alternative to SDP usage in dengue induced 
thrombocytopenia. Also PPC are found to be as efficacious as 
SDP in AML/MDS allogenic HSCT patients in a study by E 

[4]Gurkan et al . 

PPC/RDP Vs SDP Myths Vs Facts: 

There is lot of literature available for the discussion of which 
product is better. Many transfusion medicine services favour 
the primary use of PPC whereas others favour SDP due to one 
or the other reasons. But main consideration of debate is these. 

1. SDP’s are presumed to be qualitatively better and 
contain more platelets than RDP/PPC: 

11One SDP contains minimum 3x10  platelets 1 RDP contains 
10minimum 5x10  platelets.

10 11Hence 6 RDP’s /1 PPC   =   6x5x10    = 3 x10  platelets

It may be said that 6 RDP’s /1 PPC = 1 SDP

So qualitatively 6 RDP’s/ 1 PPC contain the same number of 
platelets as that of 1 SDP and may be used alternatively. 

2.  Risk of Transfusion Transmissible infections is more 
with RDP/PPC than SDP: It is presumed that since the patient 
is exposed to more number of donors in case of PPC the risk of 
TTI is more. However, with advanced testing technologies like 
CLIA (Chermiluminescence Immunoassay) and NAT (Nucleic 
Acid Amplification testing) it may be said that the risk of TTI is 
the same in both.

Many studies suggest that with improved donor screening, it is 
unlikely that there would be any detectable difference between 
the 2 platelet products in terms of the incidence of infectious 
disease transmission. Hence there is no compelling reason to 

[5]choose single donor over pooled platelet concentrates . 
Moreover RDP’s tested by ELISA  are readily available unlike 
SDP’s which most blood banks prepare on demand whereas 
SDP’s are prepared on demand in most centres which  resort to 
pre-donation, rapid testing techniques before SDP collection 
which are inaccurate and unscientific.

3. SDP‘s are Leukoreduced  whereas RDP/ PPC  are not: 
An RDP/PPC/SDP may be labeled as leukoreduced only if it 

6contains < 5*10  WBC’s . This can be achieved only by using 
leukoreduction(LR) filters. Hence be it RDP/PPC or SDP the 
product has to be filtered using LR filters to call it leukoreduced. 

4. Risk of alloimmunization is more with PPC /RDP than 
SDP: Comparative studies have shown that post- transfusion 
platelet increases, haemostatic effectiveness and the 
incidence of allo-immunization are similar using the 2 

[6]preparations .

CONCLUSION: 

Though this study has limitations being retrospective in nature 
and lack of comparison with patients who received SDP only, it 
was observed that none of  the pat ients had any 
thrombocytopenia related complications due to use of PPC. 
Hence PPC may be used instead of SDP in patients with 
dengue associated thrombocytopenia due to its on-shelf 
availability, economic feasibility and clinical efficacy.
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Figure 1: Random Donor Platelets of Compatible Groups Are 
Pooled Using A Sterile Connecting Device
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INTRODUCTION:

Symptomatic Benign prostatic hyperplasia (BPH) is a common 
condition in the ageing population. It is a benign growth of 
stromal and glandular elements of the transitional zone of the 
prostate, which surrounds the prostatic urethra. This can cause 
lower urinary tract symptoms (LUTS) and bladder outlet 
obstruction symptoms that may reduce a patient’s quality of 
life, affect daily activities and sleep patterns. Several treatment 
options are available for BPH, including medical management 
such as alpha-blockers and 5�-reductase inhibitors and 
surgical options such as transurethral resection of the prostate 
(TURP) and prostatectomy. TURP is considered the surgical 
standard of care for medium sized prostates, while prostates 
larger than 100mL may require simple prostatectomy. Prostatic 
artery embolisation (PAE) has emerged as a minimally invasive 
treatment option for selected men with BPH and moderate to 
severe LUTS. 

Prostate size and symptoms do not necessarily correlate and 
not all men with BPH develop LUTS that requires intervention. 
BPH is age dependent, affecting up to 50% of men at the age of 
50 years and 90% of men over 80 years. It is estimated that 
symptomatic BPH needing treatment is present in 50% of men 
with an enlarged prostate and symptoms tend to increase with 
age. Approximately half of all men who have a diagnosis have 

(2)moderate to severe LUTS . If untreated, complications such as 
acute urinary retention (AUR), renal insufficiency and failure, 
urinary tract infection, blad-der diverticula and stones can 
occur.

History of PAE

Initially embolisation of prostate artery was performed for 
(3)postoperative haematuria after tran-surethral prostatectomy . 

First publication of successful therapeutic embolisation for 
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ABSTRACT

Benign prostatic hyperplasia (BPH) is an age related non-malignant growth of the transitional zone of the prostate. This can 
cause lower urinary tract symptoms (LUTS) and bladder outlet obstruction that may affect quality of life. Several treatments 
are available for BPH, including medications and surgical options. Recently, prostate artery embolisation (PAE) has emerged 
as a minimally invasive treatment option for selected men with BPH and moderate to severe LUTS. Adequate pre and post 
procedural evaluation with clinical examination, questionnaires, laboratory tests, urodynamics and imaging are of key 
importance to achieve successful outcome. PAE is a safe and effective procedure that reduces prostate volume and improves 
clinical symptoms and quality of life, with low complication rates.

Keywords: Benign prostatic hyperplasia, Lower Urinary tract symptoms, Prostate Artery Embolisation.

 

 

(4)bleeding associated with prostate carcinoma was in 1977 . 
Several authors reported successful PAE for haematuria 

(5,6,7) (8)secondary to prostate pathology . In 2010, Carnevale et al  
described successful PAE to treat two patients with acute 
urinary retention. Since these initial reports, the PAE technique 
has advanced as shown in several case series, randomised 
controlled trials and meta analysis. 

Assessment and Clinical workup 

Patients should undergo a thorough evaluation before 
considering PAE. This includes a detailed his-tory, physical 
examination, review of prior medications and treatments, 
specific questionnaires, laboratory tests, urodynamics, and 
imaging.

Flowchart summarises pre-PAE evaluation. CBC = complete blood 
count, BUN = blood urea nitrogen, PSA = prostate specific antigen.

The International Prostate Symptom Score (IPSS) is 
determined based on answers to a questionnaire that is used to 
screen and monitor patients with BPH and is the most 

(9)commonly used scoring system . The IPSS consists of seven 
symptom-related questions and one quality-of-life question. 
Based on this self-evaluation by the patient on a scale of 35, a 
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total score of 0–7 represents mild disease, 8–19 indicates 
(16)moderate disease, and 20–35 is considered severe disease .

The quality-of-life (QoL) question asks patients to rate how they 
would feel on a scale of 0 (delighted) to 6 (terrible) if they had to 

(16)live the rest of their lives with their current symptoms .

The International Index of Erectile Function (IIEF-5) provides a 
broad measure of erectile function and detects treatment 

(9)related responses in patients with erectile dysfunction .

Uroflometry and measurement of post void residual (PVR) 
volume can provide objective assess-ment. A flowmeter 
measures maximal urinary flow (Qmax) rate, average flow rate, 
voided volume, flow time, and time to maximum flow. The 
volume voided should be greater than 150 mL for an accurate 
study. Patients with bladder outlet obstruction typically have a 
flattening of the normal bell-shaped flow curve, and 90% of 
men with a Qmax rate of less than 10 mL/sec show bladder out-

(17)let obstruction at uroflowmetry . A PVR volume of greater than 
(16)300 mL often is used to indi-cate chronic urinary retention .

Indications and contraindications
 (9-13)Indications for PAE :

• Patients with moderate-to-severe LUTS: IPSS≥8; QoL ≥ 3; 
prostate volume≥30–50 mL; a urine peak flow less than 5 
mL/s at micturition volume of minimum 150 mL.

• Patients with symptomatic BPH who have failed medical 
treatment. 

• Patients suffering from urinary retention due to BPH without 
an upper limit of prostate size.

• Patients with BPH and acute or chronic urinary retention but 
with preserved bladder function as a method of achieving 
catheter independence. 

• Patients with BPH and moderate-to-severe LUTS who wish 
to preserve erectile and/or ejaculatory function. 

• Patients with haematuria of prostatic origin

• Patients with multiple co-morbidities and not suitable for 
surgery

• Patients refusing surgery.
(14)Relative Contraindications

• Patients with severe atherosclerosis 

• Patients with bladder diverticula size >2 cm, bladder stone, 
detrusor hyperactivity or hypo contractility, neurogenic 
bladder and renal insufficiency.

IMAGING

Ultrasound (US) and Elastography of the Prostate

US provides information about the prostate, kidneys, and 
bladder, such as size, volume, shape, and post void residual 
volume. US can be performed transabdominally or 
transrectally, with the latter being the most accurate form of 
assessment. US elastography is a new tool for pre and post- 
PAE evaluation and provides anatomic and functional 

(18)information about BPH . Table 1: Angiographic Anatomic Classification of the Origin of 
the IVA (Prostatic Artery)

Classification Anatomic Description Incidence (%)

Type I
IVA originating from anterior 
division of the IIA, in a common 
trunk with the SVA 

28.7

Type II 
IVA originating from the anterior 
division of the IIA, inferior to the 
SVA

14.7

Type III IVA originating from the obturator 
artery 18.9

Type IV IVA originating from the IPA 31.1

Type V (others) Less common origins 5.6

Note.— IIA = internal iliac artery, IPA = internal pudendal artery, IVA 
= inferior vesical artery, SVA = superior vesical artery.

CT angiography

CT angiography is performed to determine the internal iliac 
artery (IIA) and prostatic artery (PA) anatomy before 
embolisation. This allows accurate planning and also reduction 
in radiation exposure and procedure time during intervention. 
Vasodilation performed with sub lingual nitroglycerin 
administered 3–5 minutes before imaging increases PA 

(16)diameter and peak opacification . Both arterial and portal 
(19)venous phase scans are acquired .  (Figure-1)

Figure 1: Pelvic CT Angiography showing IIA anterior division 
branches (A) and Prostatic artery (B).

MRI and MR Angiography

MRI provides excellent anatomic assessment of the prostate 
gland. Pre procedural measurements such as central gland 
volume, whole gland volume, prostate zonal volumetry index 
(ie, central gland volume divided by whole prostate volume), 
and intravesical protrusion of the prostate (IPP) are better 
evaluated with MRI.  Baseline central gland and whole prostate 
volumes and zonal volumetry index have a strong correlation 

(15)with clinical outcomes in patients who undergo PAE .

Relevant pelvic vascular anatomy

BPH arises in the transitional zone and is the primary target for 
embolisation. The transitional zone is highly vascular, and 
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effective treatment requires complete embolisation of the 
prostate blood supply. To accomplish this safely and avoid non 
target embolisation, interventional radiologists must have a 
comprehensive understanding of pelvic arterial anatomy, 
including IIA branching patterns and variants.

The IIA branching pattern is highly variable. Different 
classification systems are proposed to address the IIA 

(20)branching patterns . The Yamaki classification is simple to 
understand and includes four groups based on the three main 
branches: the superior gluteal artery, the inferior gluteal artery, 
and the Internal Pudendal Artery (IPA).

The prostatic artery may have common origins and 
anastomoses with feeding arteries of important structures and 
organs of the male pelvis, making the risk of non target 
embolisation a potential issue. Evaluation of the vascular 
prostate anatomy is critical to the planning and success of PAE. 
Table 1summarises the anatomic classification of the origin of 
the prostatic artery, which is also called the inferior vesical 

(21)artery (IVA) .

Procedure including Cone beam/Dyna CT 

PAE is performed under direct fluoroscopic guidance, typically 
in a modern cathlab with cone-beam CT capability. The 
procedure is performed from the common femoral artery or 
radial artery approach. Trans-radial access may provide greater 
patient satisfaction and fewer complications compared with 
transfemoral access. The catheter is positioned in the proximal 
IIA, and digital subtraction arteriography is performed with 
35°–55° ipsilateral and 10° craniocaudal angulation. This 
orientation often best separates the anterior and posterior 
divisions of the IIA. A microcatheter is then used to select the 
prostatic artery. Operators should be familiar with a variety of 
microwires and microcatheters. Microcatheters, 2.4 F and 
smaller are required to cannulate the Prostate artery (PA). 
(Figure-2)

Figure 2: Cone beam / Dyna CT showing Prostatic artery (A) and 
prostate parenchymal blush (B).

Cone beam CT / Dyna CT is an advanced technique available in 
latest DSA machines which gives high resolution multi-planar 
images acquired during the procedure. It may be performed 
after administration of nitroglycerine to confirm perfusion of the 
prostate without supply to non target organs. After the PA is 
selected, cone-beam CT may be performed with 1–3 mL of 
iodinated contrast material  injected by hand over 
approximately 3 seconds, with a 4–6-second imaging delay or 

(16)with a power injector used at a rate of 0.3 mL/sec . Cone 
beam/Dyna CT is performed with contrast material injection 
that mimics the expected flow during embolisation.

Images are reviewed intra-operatively to assess for 
confirmation of prostatic parenchymal perfusion before 

embolisation, pattern of enhancement suggestive of additional 
PAs, and potential sites of non-target embolisation before 
embolisation.

Procedural Techniques

Two different techniques have evolved over a period of time. 
One standard conventional embolisation and the recent 
improvised PERFECTED technique.

In the conventional embolisation technique, the microcatheter 
is positioned in the main prostatic artery proximal to its 
bifurcation into the central gland and peripheral zone branches, 
and DSA is performed to localise the vasculature of the prostate 
and its collateral branches. Embolic material is injected slowly 
until complete stasis is achieved. (Figure-3)

Figure 3: DSA showing micro catheter in the right (A) and left (B) 
prostatic arteries with intraprostatic branching and 

parenchymal blush.

The PERFECTED technique

It is a two step technique where in proximal embolisation is 
done first in the main prostatic artery before its bifurcation. The 
microcatheter is place distal to collateral branch supplying the 
bladder, rectum, corpus cavernosum, gonads, or penis.

The second step involves distal embolisation done by 
selectively going into central gland and peripheral zone 
branches of PA. The microcatheter should be advanced distally 
over the microwire into the prostatic parenchymal branches for 
intraprostatic embolisation. The central gland branch should be 
embolised first because BPH occurs mainly in this region. After 
moving forward into the intra prostatic branches, more embolic 
material can be delivered. With this technique, 30%–100% 
additional embolic material can be delivered into the prostate 

(15)gland . (Figure -4)

  

Figure 4: PERFECTED technique : The micro catheter in the main 
prostatic artery for proximal embolisation (A). It is further 
advanced into central gland branch (B and C) for distal 

embolisation.
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At the end of procedure true stasis must be seen. Then the 
microcatheter should be slowly retracted while additional 
embolic agent is injected to pack-back the entire PA to its 
origin. This packing-back step is performed with the aim of 
avoiding earlier recanalisation of the main PA. Steps are 
repeated on the opposite side.

The PERFECTED PAE technique produces greater prostate 
ischemia and infarction and better clinical improvement of 
LUTS and lower recurrence rates than the conventional 

(15)embolisation .

A variety of different particles and sizes are reported for PAE, 
with good technical success. The ideal particle size is still an 
ongoing debate. A case by case decision may be required, or a 
combined approach with particle upsizing may be most 
effective. The most commonly studied particle sizes are 100-
300μm and 300–500 μm, with larger particles resulting in 
proximal occlusion. Smaller particles are likely to penetrate 

(22,23)further into the prostate and induce greater ischemia .

Outcomes and Follow up

The procedure is considered successful if at least one 
hemiprostate is embolised,but in the vast majority of cases 
both sides are embolised. 

The clinical success and failure criteria after PAE were 
established by the Cardiovascular and Interventional 

(9)Radiological Society of Europe (CIRSE) .

The criteria of symptomatic improvement are defined as an 
International Prostate Symptom Score (IPSS) of less than 18, 
with a decrease in score of at least 25%, a quality of life score 
less than or equal to 3, and at least a one-point decrease 

(24, 25)compared with the score at baseline .

On the other hand, clinical failure of the procedure is defined as 
the persistence of severe symptoms (ie, a decrease in IPSS 
score of ≤25%,IPSS score ≥18, a quality of life score decrease 
of ≤1, and a quality of life score of ≥4) or a decrease in peak 
urinary flow.

Clinical follow-up is performed at 3, 6 and 12 months, including 
IPSS, IIEF and patient reported complications. At 3 and 12 
months, additional clinical follow-up is performed with flow 
studies such as Qmax, and a prostate volume study. MRI and 

(9)ultrasound may be performed at 3 and 6 months .

Complications

Adverse events related to PAE are mostly mild and are similar to 
other embolisations. Ischemia after PAE leads to an 
inflammatory process in the prostate, which causes a series of 
signs and symptoms (eg, pelvic pain and discomfort, irritative 
voiding symptoms, local pain, fever, nausea and vomiting) that 
is described as post embolisation syndrome, which is not a 
complication but is considered as expected side effects.

Most postoperative events are transient, including dysuria 
(9%),  haematur ia  (5 .6%),  recta l  b leeding (2 .5%), 
hematospermia (0.5%), urinary infection (7.6%), and acute 

(15)urinary retention (2.5%) .

Non target embolisation of the urinary bladder, seminal vesicle, 
rectum and penis are more serious adverse events and can 

result  in ischemic areas.  However with improved 
understanding, technology like cone beam/Dyna CT and 
improved hardwares more selective embolisation is being done 
and these adverse events are rare. 

Literature Review

The literature supporting PAE consists of several prospective 
case series, small randomised controlled trials, and meta 
analyses. In a prospective randomised controlled trial, 57 
patients underwent TURP and 58 patients underwent PAE. The 
IPSS, quality of life score, Qmax rate, and PVR volume were 
improved in both groups, with comparable degrees of 
improvement at 12 and 24 months. TURP showed greater initial 
improvement at 1 and 3 months and resulted in greater 
improvement in PSA values and prostate volume at all time 

(26)points . In another study, 30 patients were randomised to 
treatment with TURP or PAE. These patients also were 
compared with a cohort of 15 patients who underwent PAE with 
the PERFECTED technique. Clinical success (IPSS ≤8 and/or 
quality-of-life score ≤3) was 100% in the TURP and 
PERFECTED PAE groups and 87.6% in the standard PAE 
group. Mean prostate volume, quality of life, and Qmax rates 
were significantly better among the patients who underwent 
TURP. The TURP group had more adverse events, with 26.7% 
experiencing transient urinary incontinence and 100% 
experiencing retrograde ejaculation. Mean hospitalisation time 

(27)was 2.1 days after TURP and 6 hours after PAE .

A s ing le  cent re ,  re t rospect ive  cohort  s tudy wi th 
630consecutive patients with BPH and moderate to severe 
lower urinary tract symptoms underwent PAE. Bilatera lPAE 
was performed in 572(92.6%) patients and unilateral PAE was 
performed in46(7.4%) patients. The cumulative clinical 
success rates at medium and long term follow up were 
81.9%and76.3%. There was a statistically significant(P 
0.0001)change from baseline to last observed value in all 
clinical parameters. The authors concluded that PAE had a 
positive effect on all objective outcomes in symptomatic BPH 

(28)with no urinary incontinence or sexual dysfunction reported .
(29)The UK Register of Prostate Embolisation (UK-ROPE) study , 

a multicenter observational study, evaluated the efficacy and 
safety of PAE with 12 month follow-up compared with a 
propensity-matched cohort of patients who underwent TURP. 
216 patients underwent PAE, and 89 underwent TURP. PAE 
produced a median 10 point improvement in IPSS compared 
with a 15-point improvement was seen in the patients who 
underwent TURP. This adds to the growing body of evidence 
that indicates that PAE is a safe and efficacious procedure, 
providing clinically significant improvements in IPSS score over 
a 12 month follow-up period. PAE shown to be efficacious and 
offers other benefits to patients such as shorter hospital stay, 
faster return to normal activities, and reduction in some adverse 
effects. 

Overall the scientific evidence for PAE is rapidly evolving, as 
described by the Society of Interventional Radiology (SIR, 

(30)USA) , in the publication of the Multi-society Consensus 
Position Statement on PAE for Treatment of LUTS Attributed to 
BPH. In this article, the number of patients studied increased 
from 400 in 2014 to 2200 in September 2018, and the follow-up 
time increased from 3 years to 6.5 years. 
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PAE avoids transurethral access, general anaesthesia, and 
hospitalisation, making it the least invasive of the procedural 
therapies for LUTS. At the same time, it is a powerful therapy 
with reproducible outcomes spanning 23 studies from 11 
countries. Based on published data for more than 2,000 
patients with BPH and LUTS, PAE has proven to be effective, 
with mean IPSS improvement ranging from 10.8 to 18.0 points 
and safe with fewer than 0.5% of patients experiencing major 
complications. PAE is durable at midterm follow-up and in few 
cases of clinical failure, patients still have the option of any 
urologic treatment or repeat PAE. 

CONCLUSION:

The data supporting PAE for BPH have advanced. The 
minimally invasive nature of the technique results in very low 
morbidity and expands the pool of patients who are eligible for 
therapy. Based on comprehensive review, it can be concluded 
that current evidence is adequate to support the use of PAE for 
BPH in appropriately selected patients. PAE should be included 
in the individualised patient centered discussion regarding 
treatment options for BPH with LUTS. Interventional 
radiologists, given their knowledge of arterial anatomy, 
advanced microcatheter techniques, and expertise in 
embolisation procedures, are the specialists best suited for 
performing PAE.
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INTRODUCTION:

Tumours involving the chest wall are rare, and when diagnosed 
require a full-thickness wide local excision of the tumour and 
chest wall to ensure tumour-free margins, minimize local 

[1]recurrence and contribute to long-term survival . However, 
wide local excision of the chest wall results in a large defect and 
reconstructing this defect requires a combination of skeletal 

[2]reconstruction and soft tissue cover . The reconstruction is 
complex and challenging. Traditionally skeletal reconstruction 
has been performed using various techniques including a mesh 
and methyl-methacrylate orthopaedic cement prosthesis 

[2](MMCP) . This can only be prepared at the time of surgery, is 
time-consuming, difficult to mould into shape, and has the 
potential for dislocation resulting in paradoxical movement 
during respiration. The development of 3-D laser printing 
technology for titanium implants can help simplify this 
challenge and reduce the surgical operating time. We describe 
the use of this technology in an adult male who underwent wide 
surgical excision of a chest wall chondrosarcoma followed by 

MCJ-43-22

ABSTRACT

Background: Chest wall resection following wide local excision for tumours typically results in a large defect. Reconstructing 
this defect is complex and requires skeletal and soft tissue reconstruction. We describe the reconstruction of a large central 
chest wall skeletal defect with a three-dimensional (3-D) printed custom-made, anatomically designed, titanium alloy sternal 
and rib implant.

Method: To design the implant a manual bone threshold segmentation was performed to create a 3-D virtual model of the 
patient’s chest and the tumour from millimetre slice computed tomography (CT) scan data. We estimated the extent of 
resection needed to ensure tumour-free margins by two cm all around. We designed the implant using an anatomical image of 
the ribs and the sternum and then fabricated a 3D model of them in titanium metal. During surgery, the implant was slotted into 
the defect and wired to the ribs laterally. This was further reinforced with bilateral pectoral is major muscle before skin closure. 

Results: Histopathological studies confirmed clear all around microscopic margins. Following surgery and at 6 months follow 
up, the patient was asymptomatic with preserved quality of life and described no pain, localized tenderness or 
breathlessness. There was no displacement or paradoxical movement of the implant.

Conclusion: Our techniques of CT segmentation, editing, computer-aided design of the implant and surgical placement of 
the same are feasible, safe and provide a satisfactory result. Hence, a patient-specific 3-D printed titanium chest wall implant 
is another useful adjunct to the surgical approach for reconstructing large chest wall defects whilst preserving the anatomical 
shape, structure and function of the thorax.

Keywords: Chest wall defect, Reconstruction, Titanium Implant.

 

 

Fig. 1 Pre op picture Chest wall mass measuring approximately 
10 cm by 9 cm



39

Manipal Clinical Journal | Volume 2 | Issue 2 | 2022
 

3D printing for Chest wall reconstruction 
MCJ-43-22

There was an expansive mass involving the entire length of the 
sternum and inferior half of the manubrium sternum, 15cm in 
length, 8 cm in thickness and 12 cm in transverse diameter. 
There was presternal and retrosternal soft tissue extension as 
well as lateral bulges into the intercostal spaces between the 
cartilaginous segments of the ribs, but the ribs were not directly 
invaded. The medial attachment of the pectoral muscles was 
involved but there was no invasion of the rest of the muscles. 
Internal mammary vessels were on either margin of the mass 
with partial encasement on the left side at the mid sternal level.

The retrosternal extension of the masses indented the heart 
without invasion of the pericardium or pericardial effusion. The 
aortic root and ascending aorta were not encased. 
Brachiocephalic arteries and SVC were not related to the mass. 
No significantly enlarged mediastinal lymph nodes. Medial 
ends of the clavicles and sternoclavicular joints were not 
involved. We found no radiological evidence for pulmonary, 
mediastinal, bony or liver lesions. 

Histopathology of the tumour mass was consistent with a 
vasoformative lesion of intermediate grade malignancy - 
restiform hemangioendothelioma, which necessitated not only 
wide excision, but also removal of the second to the fourth ribs, 

[1]intercostal muscles, and the entire sternum . Given the extent 
of reconstruction required, we considered using a custom 
made 3D titanium implant made in advance of surgery. 
Consequently, a multidisciplinary team approach was adopted 
to design, plan, and carry out the excision of the tumour and 
reconstruct the resulting defect. Although it would have been 
possible to use the techniques outlined to manufacture a 
processed Polymethyl methacrylate (PMMA) implant before 
surgery, the far superior biocompatibility and strength offered 
by a Titanium implant were deemed necessary and hence used.

Preparation

The millimeter Digital Imaging and Communications in 
Medicine (DICOM) CT data was imported into Materialize 
Magics 3D Print Suite software. Manual bone threshold 
segmentation was performed to create a 3-D virtual model of 
the patient’s chest and tumour (Fig. 4).

Fig. 2a, 2b – Radiograph - X ray chest PA view, MRI sternum

(Figs. 3a, 3b, 3c)- 3D rendition of the chest wall along 
with the Tumour

(Fig. 4)– The DICOM data of the CT as seen in Materialize Magics 
3D Print Suite software

2a 2b

3a 3b

3c

reconstruction of the resulting large skeletal defect with a 
custom-made 3-D printed anatomical ribs and sternal titanium 
alloy implant, further reinforced with bilateral pectoralis major 
muscle. The implant mimicked the anatomical contour and size 
of the skeletal reconstruction required. 

Case : A 50-year old male from Bangladesh presented to our 
surgical oncology unit at Manipal Hospital Old Airport Road, 
Bangalore, with an anterior chest wall mass measuring 
approximately 10 cm by 9 cm estimated to have been present 
for about 6 years (Fig. 1). The patient had no significant past or 
family history. A chest CT scan confirmed a tumour arising in 
the anterior chest wall, beneath the pectoral is major muscle 
and separate from the muscle but involving the underlying ribs 
(Fig. 2, 3).
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This was digitally reconstructed in 3-D from the sub-millimeter 
CT slices. As the CT scanner data varies from case to case, we 
used manual adjustment by eye, which has previously helped 
us provide the best results over automatic segmentation and 

[3]region growing, and was used . The ribs were visible on CT 
slices to produce the Stereolithographic (STL) files. The STL 
files of the ribs, the tumour and sternum were imported into 
another software. We estimated the extent of resection needed 
to ensure tumour-free margins by growing the tumour by two 
cm all around and achieving clear microscopic margins. 

An anatomical image of the ribs and sternum to be 
reconstructed was then digitally obtained from the chest CT 
scan and the proposed titanium implant, as a single part in 
titanium alloy, was fashioned to mimic the shape and contours 
of the ribs and sternum (Fig. 5).

reconstruction was then covered with pedicled bilateral 
pectoralis major muscle flap and the wound closed in layers 
over drains.

Fig. 5 Designing the implant using software

At the overlapping and fixation sites, the contours of the 
underlying ribs laterally, and sternum medially, were carefully 
imitated. The aim was for the implant to anatomically fit onto the 
surfaces of the remaining fragments of the excised ribs 
(Fig. 3b). The implant was manufactured from Titanium alloy.

Surgical procedure: 

The patient was placed in a supine position and a midline 
vertical incision from the suprasternal to the infrasternal region 
was made. A full-thickness skin and subcutaneous flaps were 
raised to the midclavicular line bilaterally, and the underlying 
pectoralis major muscle was exposed. The skin flap was raised 
on either side up to the midclavicular lines bilaterally. The lesion 
was cored out whilst maintaining a margin of 2 cm all around the 
tumour. The 3rd to 7th ribs were cut up to 2 cm on either side. 
The tumour was dissected off the underlying pleural 
attachment. The mediastinum structures and pericardium 
separated from the tumour and it was excised en masse and 
sent for histopathological evaluation. 

The resected specimen was removed for histology. An intra-
operative frozen section histological examination for 
microscopically clear margins was omitted to save operative 

[4]and general anaesthetic time .

The implant, unlike other titanium devices that are secured with 
screws, was not secured with screws to maintain the semi-rigid 
expandable nature of the native thorax, and the predisposition 

[5]of screws to migrate out of ribs over time . The skeletal 

Fig. 6 - Preoperative marking

Fig. 7 - Elevation of skin flaps

Fig. 8 - Tumour specimen
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RESULTS:

Histopathological study confirmed a vasoformative lesion of 
i n t e r m e d i a t e  g r a d e  m a l i g n a n c y  -  r e s t i f o r m 
hemangioendothelioma. A minimum of 2 cm all round tumour 
free microscopic margins on the ribs and sternum were 
achieved. During the post-operative recovery period, the 
patient was shifted out to the ICU but without any ventilator 
support. Regular chest physiotherapy exercises were 
provided. At 6 month follow-up, the patient was asymptomatic. 
He described no breathlessness, pain, discomfort or 
paradoxical movement at the implant site. On the post-
operative chest radiograph and follow-up CT scan of the 
thorax, abdomen and pelvis there was no gross evidence of 
implant dislocation or tumour recurrence.

DISCUSSION:

Chest wall reconstruction remains a big problem in Thoracic 
Surgery. The main indications for chest wall reconstruction are 
thoracic defects after resection of lung cancer, the repair of 
congenital deformities post traumatic deformity and also 

(6)complications of surgery . The term complex chest wall 
reconstruction usually includes a procedure required to repair 
large defects of the chest wall using a combination of materials 

(7)including various flaps , and in recent years a microvascular 
technique as well as individually made artificial replacements. 
The complexity of chest wall reconstruction does not 
necessarily include technical difficulties of surgery but also 
general complex clinical situations such as chest wall defects in 
patients after transplant surgery with suppressed immunity and 
healing requiring technically relatively simple procedures to 
achieve closure of the defect. Usually in these cases artificial 

(8)material should be avoided .

Prior to considering surgery for chest wall reconstruction, the 
existing function loss or cosmetic problems must be assessed 
as well as adequate control of underlying disease, the available 
technical resources and the acceptable risk of complications.

Fig. 10 a, 10 b - Implant covered with bilateral pectoralis 
major muscles

Fig. 11 - Final outcome
Fig. 9 - Implant in situ

10a

10b
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If the defect of the chest wall is very large, particularly after 
resection of a primary malignant tumor of the chest wall and 
where there is no technical possibility to secure metal bars, a 
combination of cement and natural flaps could be an ideal 
option. Most commonly used cement is methyl methacrylate 

(9)bone cement in combination with a synthetic mesh  applied to 
the defect and covered with a latissimus dorsi muscle flap. 
Following resection of the sternum, one of the ways to replace 
the defect would be to use a cadaveric sternum, which is put in 
place and secured with various forms of metal bars attached to 
the adjacent ribs.

Complex chest wall reconstruction is also indicated in patients 
operated for borderline pathology such as aggressive desmoid 
fibroma or other benign or borderline pathology of the chest 
such as fibrous dysplasia of the rib. The defect after resection 
may be very large because tumors usually require wide incision 
due to a well- known tendency to grow deep onto the skeletal 
muscle so the defect could be comparable to the defect 
expected after resection of a malignant tumour.

In these cases, the implantation of a metal bar covered with 
prolene mesh would be ideal to resolve this problem. The 
priority here is to ensure that the underlying disease is 
controlled and that the co-morbidities of these patients are 
manageable. The main principle of sternal reconstruction for 
sternal nonunion is firm stabilization. It is necessary to fill the 
sternal gap with healthy tissue and to stimulate bone 
regeneration. To minimize the risk of the procedure the 
interference behind the sternum should be avoided to prevent 
damage to the patent grafts or major anatomical structures in 
the heart.

In the present case, the traditional skeletal reconstruction with 
a mesh and MMCP was less than ideal as the proposed 
resection of the sternum would have left a large defect. The 
resulting defect required robust prosthetics to stabilize the 
anterior chest wall. The MMCP, traditionally used to reconstruct 
this defect, would not have met this requirement as it would 
have been difficult to mold and secure in place. This also 
increased the potential for dislocation and subsequent 
paradoxical movement during respiration. As preparing the 
MMCP at the time of surgery is time consuming, this was 
another reason to look for an alternative solution to save time 
under general anaesthesia. The estimated operative time saved 
for this patient was about forty-five minutes by not having to 
make a prosthesis during the operation.

Advances in 3-D laser printing technology of titanium 
prostheses have allowed surgical reconstruction of skeletal 
fractures, particularly in maxillofacial reconstructive 

(7,8,5,10,11)surgery . The use of this technology was noted to improve 
the ease of skeletal reconstruction, seemed an ideal solution, 
was selected for this reconstruction, and as demonstrated met 
all requirements for a safe and effective alternative. The design 
of previously used titanium implants for chest wall 

(5,10,11)reconstruction appeared complex or non-anatomical . 
Using individual titanium plates for reconstructing each rib had 
the potential for movement or displacement, as over time the 
screws holding the plate to the rib are known to migrate out of 

[5]the ribs . Securing the implant medially with screws to the 
remaining narrowed and osteoporotic hemi-sternum also had 

the potential of causing fracture of the narrowed hemi-sternum, 
thereby destabilizing the chest wall. To avoid these 
complications, aiming for simplicity and for an anatomical 
reconstruction to preserve the chest wall shape and 
physiological function, we designed the present single-piece 
titanium implant using 3-D digital reconstruction software from 

[9,,3]the patients’ own CT scan .

Titanium material has a high strength-to-weight ratio, does not 
flex with movement at joints and can integrate with bone. At our 
centre maxillo-facial surgeons have used 1.2 mm thick titanium 
metal plates for load-bearing mandibular reconstruction, with 

[3,11)]satisfactory long-term results . Ribs are non-weight-bearing 
long bones and their main function is to maintain the shape of 
the chest wall. The sternum provides stability anteriorly. With 
the single-piece ribs and hemi-sternal implant we anticipated 
minimal movement at the fixation points. Hence, expecting no 
future risk of fatigue fracture at the fixation points we chose to 
maintain the 1.2 mm thickness of metal plates for the implant. 
Long-term follow up is required to establish whether the 
thickness adopted is adequate.

The planned excision ideally required a 2 cm excision margin. 
This was identified by creating a 3D model of the tumour from 
the CT data and exporting this to the software. The software 
was digitally instructed to off-set the tumour by 2 cm. The 
tumour was thus easily inflated by 2 cm in all directions and 
provided a visual reference of the tumour resection margins in 
3D space. This approach guided the surgery to achieve clear all 
round macroscopic and microscopic margins. 

The study is limited to a single case experience introducing a 
novel approach to chest wall reconstruction using emerging 
technology where an exact replica of the ribs and sternum to be 
resected is possible prior to surgery with 3D imaging, whereas 
only a hand-sculpted approximation is possible with MMCP 
during surgery. A large controlled series is required to 
determine whether the titanium model would be superior to 
MMCP in terms of resistance to fatigue fractures or future 
paradoxical movement, and a study of a larger cohort of 
patients and a longer term follow-up of 5 years to establish 
overall survival and disease free survival to fully validate the 
technique and results. Whilst the technique is a favorable 
approach to traditional methods of chest wall reconstruction, 
this rigid single-piece implant, like the MMCP, may limit 
movement at joint articulation sites as well as the sternum. 
Further research for allowing movement at joint sites by 
innovative designing; using different materials to mimic the 
sterno-costal joints; and the possibility of using bio-printed 
chest wall implants is required. Another disadvantage could be 
a reduced clarity of post-operative CT imaging due to the radio-
opaque nature of the implant. However, titanium does not 
produce large amounts of scatter seen from other alloys such 
as amalgam and stainless steel. In our experience this has not 

[12]been an issue .

CONCLUSION:

The use of 3-D laser printing technology to construct a custom-
made, anatomical, 3-D printed titanium ribs and sternal chest 
wall implant is a useful adjunct to the surgeon that helps reduce 
the technical challenge and operative time required for 
reconstructing large chest wall skeletal defects. Our 
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techniques of segmentation, editing, creating the computer 
aided design for the implant, then using 3-D laser printing to 
fabricate a custom-made anatomical titanium chest wall ribs 
and hemi-sternum reconstruction is feasible, safe and provides 
a satisfactory result. A personalized 3-D printed titanium chest 
wall implant helps preserve the anatomical shape, structure 
and function of the thorax. Nevertheless, future studies in a 
larger cohort of patients and long term follow up is required to 
validate the clinical efficacy and safety of this technology for 
chest wall reconstruction.
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BACKGROUND:

Cervical insufficiency or incompetence is defined as "the 
inability of the uterine cervix to retain a pregnancy in the second 
trimester in the absence of clinical contractions, labour, or 

(1)both" .  It is now deemed to be the initial portion of the 
continuum of spontaneous preterm birth syndrome and rarely a 
distinct entity.

The incidence of this condition can be as high as 1% of all 
pregnancies.

This unfortunate occurrence leads to a distressing and 
demoralising condition of recurrent pregnancy losses that 
usually occur in the mid trimester when the cervix dilates 
painlessly and the patient aborts before she even realises that 
something is amiss. Patients are usually asymptomatic, or as 
mild as some vague back pain or mucoid discharge. 
Technically, a diagnosis of recurrent pregnancy loss is made 
only after two or more losses. 

The first line of treatment of the cervical insufficiency has been 
the transvaginal cerclage. It was first  done around 50 years 
back, as a preventive measure in women with short cervix due 
to cervical surgeries or mullerian abnormalities. Shirodkar’s 
stitch and the Mc Donald’s stitch are the two commonly 
performed procedures. 

The McDonald’s cerclage suture  involves taking 5-6 bites on 
the cervix in a circumferential fashion and placing the non -
absorbable suture around the cervix, like a purse- string,  to 
prevent miscarriage or pre-term birth. It is simple to perform 
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ABSTRACT

Cervical insufficiency or incompetence is defined as "the inability of the uterine cervix to retain a pregnancy in the second 
trimester in the absence of clinical contractions, labour, or both".  The incidence of this condition can be as high as 1% of all 
pregnancies. The first line of treatment of the cervical insufficiency has been the transvaginal cerclage done as a preventive 
measure in women with short cervix due to cervical surgeries or mullerian abnormalities. Shirodkar’s stitch and the Mc 
Donald’s stitch are the two commonly performed procedures. Another vaginal cerclage is the Wurm’s stitch which is 
classically performed as a rescue cerclage when the cervix is effaced. Unfortunately, in a good number of patients, the vaginal 
cerclage technique fails leading to yet another miscarriage! 

So, what do we offer such patients? 

There is now a viable option emerging and that is placement of the cerclage abdominally- either by open, laparoscopic, or 
robotic route!

We present a series of four such cases where we performed abdominal cerclages -one open, and three laparoscopically in 
patients with multiple pregnancy losses and failed vaginal cerclages treated with laparoscopic cerclage probably for the first 
time at our institution!.

Keywords: Cervical insufficiency, cervical  incompetence, cerclage, laparoscopic, robotic.

 

 
and does not take long and hence is a more commonly 
performed procedure.

Shirodkar’s stitch, on the other hand is more invasive and 
places the suture at the cervico-vaginal junction. It involves 
incising the vaginal skin, reflecting away the bladder anteriorly 
and the rectum posteriorly till the cervico-isthmic junction is 
visualised. The non-absorbable suture is tied as high as 
possible and close to the cervico-isthmic junction and the 
vaginal mucosa is closed over the stitch.  

Another vaginal cerclage is the Wurm’s stitch which is 
classically performed as a rescue cerclage when the cervix is 
effaced. It involves applying two mattress sutures – one 
vertically and one horizontally to completely close the cervix.

The McDonald’s stitch and Wurm’s stitch can be removed at 36 
weeks or at onset of labour whichever is earlier.

Unfortunately, in a good number of patients, the vaginal 
cerclage technique fails leading to yet another miscarriage! 

So, what do we offer such patients?

There is now a viable option emerging and that is placement of 
the Cerclage abdominally- either by open, laparoscopic, or 
robotic route!

We present a series of four such cases where we performed 
abdominal cerclages -one open, and three laparoscopically in 
patients with multiple pregnancy losses and failed vaginal 
cerclages treated with laproscopic cerclage probably for the 
first time at our institution!. 
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Case Series 

Case 1:

Mrs AB, aged 34 years, presented to us with a bad obstetric 
history - P1L0A7 with a vesicovaginal fistula acquired following 
a previous Caesarean section for a failed craniotomy in an 
Intrauterine Fetal Death (IUFD). She subsequently had seven 
mid trimester miscarriages! In four of those miscarriages 
vaginal cerclage had been previously attempted without 
success. She was diabetic and hypothyroid too after correction 
of which, we performed a Vesicovaginal Fistula (VVF) repair 
followed 6 months later by a successful abdominal cerclage 
leading to a full term healthy baby.

Case 2:

Mrs D, 27 years old lady was referred to us for a 
preconceptional counselling in view of a bad obstetric history 
with previous two miscarriages at 20 and 15 weeks gestation.

A rescue cerclage elsewhere was performed in the first and an 
elective one at 13 weeks of the second pregnancy, despite 
which, the patient had a miscarriage both times. 

In view of 2 failed earlier vaginal cerclages resulting in two mid 
trimester losses and because the patient was planning an 
Invitro Fertilization (IVF), she was referred to us for a 
laparoscopic abdominal cerclage which we carried out 
successfully.

Case 3:

Mrs J, P0A2, had undergone hysteroscopy, multiple 
Intrauterine Insemination (IUI), 5 failed IVFs and repeated 
interventions for  ERA, PRP, Scratch etc. The first pregnancy 
was a biochemical pregnancy. The second pregnancy showed 
an incompetent cervix at 21 weeks of gestation. A rescue 
cerclage was performed by us. However, she went into preterm 
labour two weeks later and expelled the pre-viable fetus two 
weeks later at 23 weeks gestation. There was an old cervical 
tear noted at the time of cerclage, and hence she was offered a 
preconceptional laparoscopic cerclage before her subsequent 
pregnancy which successfully carried on till 36 weeks gestation 
and a healthy baby.

Case 4:

Mrs AS, P0A3 had abortions at 16, 24 and 16 weeks 
respectively. An elective cerclage was performed in the most 
recent pregnancybut apparently had to be removed because of 
leaking and pain. On referral to us, we performed on her a 
preconceptional laparoscopic cerclage.

The protocol for Laparoscopic Cerclage as performed is 
delineated herewith.

A detailed informed consent is taken from the couple after 
explaining in detail, the procedure and the possibility of 
complications including haemorrhage, conversion to open 
surgery, the need for caesarean section in the subsequent 
pregnancy. A pre-anaesthetic evaluation is performed and the 
patient is planned for a laparoscopic cerclage.

SURGICAL PROCEDURE:

Open: Supine position, Pfannensteil incision
Laparoscopic: Lithotomy position 

Anaesthesia: General

Bladder is catheterised using Foley’s catheter.

Ports: 10mm umbilical port is inserted by open method in 
laparoscopic Three 5mm ancillary ports are inserted: 2 
ipsilateral and one contralateral. Utero vesical fold of 
peritoneum is identified,and the bladder is mobilised 

MCJ-39-22

Figure 1: Posterior placement of knot

Figure 2: Knot positioned anteriorly and fixed

Figure 3: Figure3 Closure of uterovesical fold
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Uterovesical fold of peritoneum is approximated using vicryl 
1-0 (Figure3). The perfect position of tape posteriorly is shown 
in Figure4.

There has been practically no blood loss in any of the patients 
we operated using the technique  descr ibed .  No o ther 
complications were seen in any of them.

The patients who underwent laparoscopic cerclage were 
started on oral dietsoon within 4 hours after surgery and were 
discharged on the same day in a stable condition. The patient 
who underwent open cerclage was discharged on the second 
post- operative day, and all made uneventful recoveries. 

Two of the patients- one with open technique and the other with 
laparoscopic (Mrs J) went on to become pregnant and 
underwent elective caesarean sections at term gestation. There 
were no adhesions or bladder injuries noted.The tapes were not 
removed at caesarean to enable future successful pregnancy 
outcomes.

DISCUSSION:

Miscarriages in the second trimester due to cervical 
insufficiency can be agonising to the patient and her family, 
leaving them depressed and devastated!

Cervical insufficiency can be either congenital or acquired with 
the etiology being structural or functional. Developmental 
defects in the Mullerian ducts, or defective collagen as in Ehlers 
Danlos Syndrome or Marfan’s syndrome result in a congenitally 
defective cervix, while injuries to cervix as in traumatic 
lacerations during previous childbirth (forceps or ventouse), or 
forceful dilatations during a Dilatation and Curettage(D & C), 
Hysteroscopy or Loop electrosurgical excision procedure 
(LEEP) etc contribute to the acquired causes. However, it is now 
believed that some inflammation or infection results in changes 

MCJ-39-22

downwards. The knuckle of uterine artery is identified on either 
side. The uterus is anteverted to the extent that both anterior 
and posterior aspects are visible.

The Mersilene tape is passed medial to the uterine artery 
knuckle on both the sides. Once the tape is passed, the knot is 
tied either posteriorly (Figure1) or anteriorly (Figure2). The knot 
is then anchored to the uterus(Figure2). An adhesive barrier - 
surgicel is then placed over the knot when knot if posterior. 

Figure 4: Position of tape at level of internal os

that lead to softening and dilatation, as seen in labour(1).

Diagnosis is usually retrospective, and the history of recurrent 
mid trimester losses is strongly suggestive of this condition. 
Supporting history should be elicited to ascertain the cause of 
the weakness. Diagnosis is largely clinical. It can, however, be 
diagnosed incidentally or antenatally, if looked forbased on the 

(2)history or on a routine anomaly scan .

The first line of treatment of the cervical insufficiency has been 
the ‘vaginal cerclage’. However, in as high as 25% of patients, 
the vaginal approach may fail to prevent a preterm delivery or 
miscarriage. The alternative route to performing the cerclage 
and offering a solution to this distressing problem is the 
abdominal route. 

The ‘abdominal cerclage’ was first performed by Benson and 
(3)Durfee in 1965 . It has the advantage of reaching as high as the 

internal os and keeping it tightly closed. In addition, there is no 
foreign body in the vagina unlike in trans-vaginal cerclage, 
which may contribute to increased ascending infections 
developing into chorioamnionitis, leading to risk of premature 
labour. It is indicated in women who have recurrent second 
trimester miscarriages or a pre-term birth despite a vaginal 
cerclage. Also, patients who have an extremely short cervix, or 
a lacerated cervix, or undergone a conisation or trachelectomy 
where a vaginal cerclage cannot be performedshould be 
offered an abdominal cerclage. The disadvantage is the 
morbidity that goes with a laparotomy and the fact that these 
patients need to necessarily undergo a caesarean section at 
term or onset of labour.

A multicentre randomised controlled trial (RCT) comparing 
abdominal versus vaginal cerclage in women with previous 
failed cerclage was done in which 111 patients who had a 
second-trimester loss or preterm birth between 14 and 28 
weeks of gestation (despite an elective low vaginal cerclage in 

(4)place) were included . The study concluded that the incidence 
of preterm birth at <32 weeks significantly dropped from 33% in 
the transvaginal group to a mere 8% in the patients with 
abdominal cerclage. The study also suggested that there was 
no advantage of performing the more complicated high 
transvaginal stitch. 

Can an abdominal cerclage be done laparoscopically? 

The simple answer is a definite “Yes”.

Laparoscopy being minimally invasive, offers a host of 
advantages including reduced blood loss, decreased pain, 
lesser hospital stay and early return to normal activities.

(5)In 1998, Scibetta et al  described the first laparoscopic 
approach for cerclage in non-pregnant women, and in the same 
year Lesser et al described the same procedure performed 
during pregnancy. This minimally invasive approach obviates 
the need for two laparotomies and its consequent morbidity.

(6)Marchand et al  reported after a systematic review of 43 
observational studies, the superiority of laparoscopic approach 
to the open route. Neonatal survival was similar for both 
procedures. However, the mean increase in gestational age 
achieved by prolonging pregnancy was as high as 15 weeks for 
the laparoscopic group compared to 13 weeks in the open 
group. Seventy-Nine percent of these patients delivered 
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beyond gestational age of 34 weeks in the laparoscopic group 
as against 75 percent in the open group.

Compar ing  the  ou tcomes  o f  women undergo ing 
transabdominal cerclage by the open and laparoscopic routes, 

(7)Ades et al . concluded that the obstetric outcome, surgical 
complication rates and neonatal outcome were comparable 
between the two groups, showing that laparoscopic route was 
as good as performing the procedure by laparotomy.

Can Laparoscopic cerclage be performed during 
pregnancy?

There are definite reports of pregnant patients undergoing 
successful laparoscopic cerclage. The challenges during 
pregnancy include altered haemodynamics, increased 
vascularity of the parametrium and uterus, increased calibre of 
uterine arteries, difficulty in manipulating uterus with risk of 
abortions, entry challenges in second trimester pregnancies 
and altered anatomy with remote risk of ureteric injuries. Ades 

(8)et al  reported 19 successful cases, in which cerclage was 
performed between 6-11 weeks of gestation. They reported a 
100% perinatal survival with a mean gestational age at delivery 
of 37 weeks and no complications.There are reports of few 
cases of  laparoscopic cerclage in pregnancy with successful 

(9,10)outcomes . The success depends on operator experience 
and appropriate case selection.

(11)Tulandi et al  evaluated 16 studies comprising of 678 patients 
undergoing cerclage both by open and laparoscopy and 
concluded that perinatal outcomes were similar in the two 
groups. They also noted no significant difference between the 
pre and post conceptional groups. Hence, they concluded that 
preconceptional laparoscopic cerclage probably carries the 
least risk. The complications are very few and include uterine 
bleeding, pelvic infection, remote possibility of injury to bowel, 
bladder, and ureter.

‘Mode of delivery’ - a caesarean section at 37-39 weeks is the 
recommended mode of delivery in patients with abdominal 
cerclage. If the woman has completed her family, the tape can 
be removed or left alone for future pregnancies. If the knot is 
placed posteriorly, one may divide the knot through a 
culdoplasty and allow normal expulsion in the unhappy event of 
a miscarriage due to other causes.

CONCLUSION:

‘Laparoscopic abdominal cerclage’is an excellent procedure. It 
offers a ray of hope to the grief- stricken patients having 
recurrent pregnancy losses. Though the procedure may be 
performed during pregnancy, it is ideal and safer to perform it in 
the preconceptional period for a successful outcome!
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BACKGROUND

Bronchopleural fistulas (BPFs) carry significant morbidity and 
mortality. Although surgery remains the cornerstone of care, no 
standard therapeutic approach to the management of BPFs 
has been established. Different BPF sizes and anatomical 
locations, along with variability in patient comorbidities often 
mandate conservative therapeutic strategies. The use of 
endobronchial stents has been described as an alternative 

(1)when surgical approaches are limited.  Stents protect the 
contralateral lung from spillage while allowing time for the BPF 
to heal. Moreover, these are more easily placed and can be 
better tolerated compared to surgery when patients have 
significant comorbidities.

Here,we describe a case in which we placed a Dumont 
endobronchial stent to support a patient with a large post-VATS 
bronchopleural fistula.

Case Report:

A 20 year old boy with complaints of life threatening hemoptysis 
of more than 700 ml, was admitted to a private hospital at Hubli. 
In view of respiratory distress, he was intubated and taken for 
CT chest which revealed a cavity in the left upper lobe of the 
lung. He was airlifted to Manipal Hospital Bangalore for further 
management.

In the Medical Intenisve Care Unit (MICU) at our hospital , he 
was selectively intubated into the right main bronchus and the 
left main bronchus was isolated. He underwent emergency 
bronchoscopy to (a) localize the bleed - localised to the left 
main bronchus - superior division and (b) ensure patency by 
removal of the clots from the left lower lobe bronchus. He was 
RPO - Rifampicin resistant and hence initiated on second line 
category 4 anti-tuberculosis treatment (ATT) in view of 
Rifampicin resistance. Cycloserine was withheld in view of 
suicidal ideation and  patient was  seen by a psychiatrist. 

He continued to remain febrile and developed left sided 
pneumothorax for which an Intercostal drainage (ICD) tube was 
placed. 

After 3days, he underwent repeat bronchoscopy which 
showed ICD in place. However, in view of his persistent 
respiratory distress, he underwent left VATS (video assisted 
thoracoscopic surgery) of left upper lung lobectomy with 
lingulectomy on 5th day of hospitalisation. However, he 
continued to remain in shock requiring multiple vasopressors. 
BAL (broncho alveolar lavage) report showed growth of 
Acinetobacter Baumanii sensitive to Cefaperazone / 
Sulbactum.

He continued to be on ventilator support, however there was 
pus discharge around the ICD site which was sent for culture & 
sensitivity. His fever spikes reduced gradually. He was started 
on weaning protocol and in view of prolonged ventilation, he 
underwent tracheostomy after 8days. He was gradually 
weaned off from ventilator and started on T-piece trial and he 
tolerated the same for more than 2 days.

He was conscious, oriented, hemodynamically stable, on 
T-piece with minimal oxygen support. He was transferred to 
ward for further management. On recovery in the ward, he was 
weaned off oxygen and continued chest physiotherapy. His 
nutrition was stepped up.

He continued to have purulent discharge with air leak from the 
ICD. Repeat ICD pus culture grew Klebsiella infection and 
Pseudomonas colonization. 

Video Bronchoscopy was done which showed blowout of the 
of left superior division stump and there was evidence of poor 
wound healing. He underwent rigid bronchoscopy and 12 mm 
stenting of the left lower division. This was to isolate the left 
superior bronchus which is bronchopleural fistula.
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Endobroncial stent in management of persistent BPF 

Behavioural issues troubled his management apart from 
managing his MDR-TB. Patient and family were insistent on 
discharge. 

After multiple sessions of counseling, the family decided for  
Homecare in a temporary residence in Bengaluru and then shift 
him to their hometown.

Patient  was discharged with ICD in situ which continued to 
drain pus ( <100ml/day) and Dumont stent in the left lower lobe 
bronchus. Feeds were supplemented through the nasogastric 
tube.

DISCUSSION :

BPFs are a rare complication following VATS &pneumonectomy 
and their outcomes are often poor .The first line of treatment is 
surgical closure with a muscle flap but this may be high risk in 

(2,3)patients with a poor health status or active infection.  In these 
cases, various endoscopic alternatives have been proposed to 
help reduce the pressure gradients between the airways and 
the pleural cavity while protecting healthy airways from 
purulent overflow. Bronchoscopic treatment varies depending 
on the size of the BPF; from the use of mechanical abrasion 
using a flexible wire brush for small (≤2 mm) fistulas to the 

(4)insertion of silicone spigots in large (>6 mm) fistulas.  Other 
strategies reported in the literature include placing silicone 
endobronchial cufflinks, covered esophageal stents and 

(5-7)devices designed to close cardiac septal defects.  The 
application of tissue glues has also been considered as a 

(8)feasible alternative.

While these strategies may be acceptable for distal BPFs, the 
(9) treatment of proximal BPFs requires special consideration.

There is a risk of contralateral airway obstruction if an airway 
(10,11) device meant to occlude the BPF becomes dislodged.  

Thus, stents are an attractive intervention for large proximal 
BPFs.

CONCLUSION:

Endobronchial stents are an affordable alternative that are 
readily available. This approach may be particularly useful to 
temporarily contain complicated intrathoracic infections in 
patients with BPFs and prevent soiling of healthy lung 
segments, while dehiscent tissue re-epithelializes. In this case, 
the main goal for the modification of endobronchial stent was to 
prevent spillage of the purulent left-sided pleural cavity towards 
the right-sided airways.
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Figure- 1A.                                                                                         1B.                                                    1C.

1A. CT Chest axial view shows left sided air fluid level with BPF

1B Blowout of the of left superior division stump with poor wound healing.

1C Endobronchial stenting of left lower lobe division.
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INTRODUCTION:

Deficiency of adenosine deaminase 2(DADA2)  was first 
described in 2014 by two groups in patients with polyarteritis 

(1,2)nodosa (PAN) like vasculitis . Several other manifestations of 
DADA2 have been described  including vasculit is, 
autoinflammation, immunodeficiency and haematological 
phenotypes. Over 300 cases have now been described in 

(3,4)literature with the largest series reported from India . Unlike 
ADA1 mutat ion which leads to  severe combined 
immunodeficiency and is fatal without treatment, DADA2 has a 
significant heterogeneity in clinical presentations ranging from 

(3)mild symptoms to fatal vasculitis . The pathogenesis of DADA2 
is not fully understood. ADA2 and ADA1 seem to have non 
redundant roles. ADA1 is intracellular and primarily responsible 
for purine metabolism and ADA2 regulates extracellular 
adenosine. Adenosine regulates inflammation and acute rise is 
known to exert an anti-inflammatory effect. The chronic rise of 
adenosine in DADA2 leads to a proinflammatory milieu. The 
treatment options are limited to use of steroids and tumour 
necrosis factor inhibitors, with many patients being refractory 

(3)to usual immunosuppressive medications .The diagnosis of 
DADA2 is often delayed and many patients previously 
diagnosed as refractory or relapsing PAN are now identified as 

(5)DADA2 . We describe two patients with relapsing polyarteritis 
nodosa like  vasculitis who were confirmed to have DADA2.

Case 1:

A 48 year old female, developmentally normal, born out of 
consanguineous marriage, presented to the ER (Emergency) 
with a history of  melaena for last 2 days.  She had several 
similar episodes in the past starting when she was 7 years old, 
the previous one being 6 months back, which was treated with 
argon plasma coagulation after diagnostic endoscopy revealed 
multiple oozing lesions in stomach, likely telangiectasias.
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Her clinical manifestations began at 7 years of age, when she 
was evaluated for recurrent episodes of diffuse abdominal pain, 
bluish discolouration  of her little finger, and lethargy. There 
were no history of any fever, recurrent infections, weight loss, 
focal neurological deficit, cough, chest pain or overt bleeding 
manifestations. She had uncontrolled blood pressure  and an 
episode of upper Gastrointestinal bleed (melena) for 7 days that 
spontaneously resolved. Further investigations  confirmed the 
presence of renovascular hypertension. Autoimmune panel 
(including Anti Nuclear Antibody, Lupus Erythematosus cells), 
Cryoglobulin,Cold agglutinin and viral markers were negative. 
Angiography revealed multiple aneurysmal dilatations in renal, 
hepatic and superior mesenteric arteries. On basis of clinical 
findings, laboratory reports and imaging she was diagnosed as 
Polyarteritis Nodosa. Treatment with oral steroids (Wysolone 
10 mg) and Oral Cyclophosphamide was initiated, and Enalapril 
added as antihypertensive. Laboratory studies are described in 
Table 1. She received Cyclophosphamide followed by 
Azathioprine for initial 5 years and then maintained on low dose 
steroids for the next decade. 

Patient 1 Patient 2
Haemoglobin 7.4 10.3

WBC counts 5180 4799

Differential counts N54L40M5 N67L24M6E1

Platelet counts 3.3 lakhs 1.6 lakhs

ESR 74 92

CRP mg/L 13.69 17.4

Creatinine mg/dl 0.7 0.8

AST/ALT IU/L 24/13 24/20

Serum Albumin g/dl 4.1

Total Protein g/dl 7.7

ANA Negative Negative

ANCA Negative Negative

HIV/HBsAg/Anti-HCV Negative Negative

Table 1: Laboratory studies
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However from 1991 to 1995, she had several episodes of upper 
gastrointestinal (GI) bleed (melena), necessitating admission 
and restarting of steroids, and also underwent jejunal resection 
in 1994, with biopsy of the resected segment suggestive of a 
fibrotic phase of PAN. She was on regular follow up under 
various clinicians as she travelled for her study. In 2003, she 
developed a skin rash ,while off steroids ,which was biopsied 
and confirmed as Leukocytoclastic vasculitis.

During 2004 to 2006, while studying abroad she had two 
episodes of upper GI bleed, necessitating admission and 
diagnostic Imaging which revealed superficial ulcerations in 
gastric fundus and was treated with argon plasma coagulation. 
She was managed with blood transfusions, pulse dose steroids 
during her stay and later maintained on oral steroids.

Back in India, she was off steroids but under regular follow-up 
and medication in form of anti-hypertensives. In 2013, she had 
an episode of sudden onset, severe, holocranial headache with 
transient loss of consciousness, not relieved with non-steroidal 
anti-inflammatory drugs (NSAIDs) or rest, and on imaging was 
diagnosed to be a small subarachnoid bleed in left sylvian 
fissure. It was managed conservatively and she recovered 
without any residual neurological deficit. During these 
admissions, she also had further re-evaluation done for her 
clinical spectrum which included Anti-Neutrophil Cytoplasmic 
antibody (ANCA) by Immunofluoresence (IF) & Enzyme-Linked 
Immunosorbent assay(ELISA), Anti-nuclear antibody (ANA), 
profile, Coagulation tests, Urine microscopy and Urine protein 
which was negative / within normal limits. However 
inflammatory markers (namely ESR and CRP) was raised on 
several occasions .

During 2013 to 2021, she had three episodes of upper GI bleed 
managed with endoscopic argon plasma coagulation (APC) 
and blood transfusions with endoscopic features 
demonstrating oozing superficial ulcerations in stomach in 
each such episode.

She had a similar acute episode of melena in this admission and 
upper GI endoscopy revealed superficial erosions managed 

with APC (Figure 1). Due to the recurrent nature of her GI bleed  
with past history of leukocytoclastic vasculitis and neurological 
manifestations a rheumatology consultation was sought.

After review of her clinical records, possibility of Deficiency of 
Adenosine Deaminase 2(DADA2) was considered. Adenosine 
Deaminase (ADA 2) enzymatic assay was done which revealed 
a level of 5.5 (carrier range)as against control sample ADA2 
level of 9 (normal range).

The ADA2 gene mutation report revealed a homozygous 
missense mutation in exon 4 of ADA2 gene (p. Leu188Val). This 
confirmed the suspicion of DADA2 deficiency being the cause 
for the complex clinical evolution over last four decades for the 
patient. She was started on Inj Adalimumab 40mg every two 
weeks and is presently doing well.

Case 2:

A 54-year-old lady was symptomatic for 25 years with recurrent 
non healing leg ulcers (Figure 2). Skin biopsy was done which 
revealed leucocytoclastic vasculitis and she was diagnosed 
with cutaneous polyarteritis nodosa. She did not have renal or 
gastrointestinal involvement. She was treated with steroids and 

Figure 1: Upper Gastrointestinal endoscopy 
showing multiple superficial erosions

Figure 2: Leg ulcer with scars from multiple 
previous ulcers

multiple immunosuppressants over the last 25 years with only 
partial response to steroids. In 2003 she had a subarachnoid 
haemorrhage with Magnetic resonance Imaging(MRI) showing 
berry aneurysms and was treated with intravenous 
Cyclophosphamide pulses followed by Azathioprine in view of 
Central Nervous System(CNS) vasculitis. She continued to 
have leg ulcers while on this treatment. There was no 
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recurrence of  s t roke.  She was present ly  on ora l 
Cyclophosphamide and Colchicine. Investigations revealed 
elevated inflammatory markers. ADA2 levels were sent and 
were undetectable. ADA2 gene analysis was done by Sanger 
sequencing and revealed a homozygous missense mutation in 
exon 2 of the ADA2 gene (p.Gly47Arg). This is the founder 

[1]mutation of DADA2 . She was initiated on Inj Etanercept 50mg 
subcutaneous weekly once and is doing well on the same. 

DISCUSSION:

Both our patients presented with refractory and relapsing 
polyarteritis nodosa like vasculitis which is the commonest 

[6]phenotype of DADA2 . Both patients had a waxing and waning 
course which is well described in DADA2.  The other 
manifestations include haematological, immunological, 
autoinflammation and lymphoproliferation. Asymptomatic 
patients have also been described and are usually diagnosed 

[3]on family screening . The vasculitis closely resembles 
polyarteritis nodosa(PAN). The commonest organ involvement 
are cutaneous and neurological with gastrointestinal and renal 
manifestations seen less frequently . The disease is typically 
episodic with episodes accompanied by features of systemic 
inflammation and fever. Neurological involvement is usually in 
the form of strokes with ischaemic strokes being more common 
than haemorrhagic. Ischaemic strokes are mostly lacunar and 
medium vessel involvement as was seen in our patients is 

[7]rare . The presentation is usually in the first decade of like but 
presentation in adulthood is well described. The major 
differences between classical PAN and DADA2 PAN are age at 

[8]diagnosis and refractory and relapsing nature of DADA2 PAN . 
The presence of haematological involvement in the form of 
lymphopenia or neutropenia or immunodeficiency should also 

[3]be a clue to suggest DADA 2 .

DADA2 PAN is refractory to usual immunosuppressive agents. 
The current treatment of choice is tumour necrosis factor 
inhibitors and these are the only agents known to effectively 
prevent strokes. Since DADA2 is refractory to steroids and 
other immunosuppression early diagnosis is important to 

[3]prevent morbidity and mortality associated with the disease .

CONCLUSION: 

In conclusion DADA2 is a recently described atypical 
autoinflammatory disease that commonly presents as 
polyarteritis nodosa like vasculitis. Testing should be 
considered in patients with vasculitis who present in the first 
two decades of life, in the presence of family history, and are 
treatment refractory or have frequent relapses.
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