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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 is time to bring to you the next issue of  . Keeping in tune with the “Manipal Clinical  Journal”
motto of the journal this issue brings to our readers articles from experts of various specialties of 
Manipal Hospital, Bengaluru. 

Over the next few issues we are bringing out a “Review Article Series” on topics of interest like 
“Brain Stem Death and Deceased Donor Organ Donation”. The current issue also carries an 
expert write-up on a very novel topic like “Neonatal transport services” in our country and very 
informative articles on utility of “Antibiograms” and methods of “ABO antibody titration”. We 
also have two interesting original articles which bring to you the “Cardiopulmonary 
resuscitation outcomes” in the AER of our hospital and an observational study done on 
“Correlation of   pulmonary artery velocity maximum with the systemic blood pressure in 
healthy term neonates”. Our case reports section has so far been the most interesting one in all 
our issues and the trend continues in the current issue too including three case reports on a 
unique experience with using “Transhepatic tunneled dialysis catheter” for vascular access, 
use of “Alectinib in patients with  ALK positive adenocarcinoma lung” and our Onco-ENT 
team’s experience with use of  “IV Bevacizumab for recurrent respiratory papillomatosis”.

I wish to thank all our authors for their contribution and support during the publication process 
and Dr Archana Jha for her consistent effort in procuring manuscripts! As we are inching close to 
1 year following the launch of our journal we invite your feedback and suggestions on how to 
make our journal more interesting and informative! 

Hope you find the current issue an interesting one! Happy reading!

Dr. Ambuja K
Editor-in-chief
Manipal Clinical Journal
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Review Article

Brain Stem Death and Deceased Donor 
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Part I - Brainstem Death
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ABSTRACT

The understanding of brainstem death or more commonly referred to as “brain death” is extremely important for medical 
fraternity. There is often a misunderstanding of this concept amongst the clinicians and hence it is important to thoroughly 
understand this concept to be able to impart this knowledge to the common citizens. The understanding of this concept has 
ramifications to educate people regarding organ donation and its altruism. In this article which would be first of the series on 
“Brainstem Death and organ donation”, we have discussed the criteria and the steps involved in the diagnosis of brainstem 
death. 

Brainstem death refers to the permanent and irreversible loss of all functions of the brainstem. Essentially brainstem death is 
often the consequence of a catastrophic injury to the brain either due to a traumatic or non-traumatic aetiology or less 
commonly due to a systemic disease. The diagnosis of brain death involves 4 steps; the first step is to look for presence of a 
clear aetiology for brain dysfunction by evaluating the history, physical examination and establishing a cause and existence of 
potentially irreversible coma.  Reviewing all the laboratory investigations and radiological imaging of the brain plays an 
important role in understanding the aetiology. Next step involves excluding confounding factors that may interfere with the 

oclinical and neurological assessment like shock/hypotension, hypothermia (< 32  C), brain stem encephalitis, Guillain–Barre’ 
syndrome, encephalopathy, severe hypophosphatemia etc followed by a thorough complete neurological examination of all 
cranial nerves. Finally establish apnoea inspite of hypercarbia and demonstrate absence of respiratory efforts. 

 The above steps have to be repeated by two doctors with appropriate authority, but not belonging to the retrieval or transplant 
team, twice separated by a time of 6 hours to confirm and declare brainstem death. 

Ancillary testing like 4-vessel angiography, CT angiography, radionucleotide imaging, transcranial doppler are of lesser 
diagnostic specificity EEG (Electroencephalogram)can be used to complement the diagnosis of brain death. This is particularly 
useful when the above mentioned clinical tests cannot be performed due to instability in the clinical state. However, it should be 
mentioned that when a full clinical examination is performed including the clinical examination and apnoea test, there is no 
necessity for any form of ancillary tests.

INTRODUCTION:

The concept of death has mesmerized humans for centuries. 
The changing status of a living person to be declared deceased 
has far reaching ramifications which include medical, social, 
psychological and above all legal. With advancement in 
scientific knowledge and available technology the line between 
l i fe and death has become even more blurred. 
Cardiopulmonary resuscitation, ventilatory support and other 
forms of advanced organ and life support systems in modern 
day critical care has made determination of death even more 
difficult. Though these technologies have helped to save lives 
and offer advanced support to critically ill patients, it has also 
raised difficult ethical and legal questions about defining death, 
palliation and most importantly death with dignity. On the other 
side of the coin, it has also led to clinical situations where a 
deceased donor can be supported till organ retrieval is possible 

[1]thus contributing to the community at large . 

The notion of death too has evolved over time, changing from 
cardiac death to accepting the concept of Brain death. The 
centuries old concept of defining death based on development 
of putrefaction or decapitation with no response to painful 
stimuli and observable absence of cardiac and respiratory 
activity has matured to a more scientific and objective definition 
based on the basic principle of “cessation of the integrative 
functioning of the organism as a whole”. In this death is defined 

[2, 3]when an individual has  :

1. Sustained irreversible cessation of circulatory and 
respiratory functions 

2. Irreversible cessation of all functions of the entire brain, 
including the brain stem.

MCJ-55-22
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Brain Stem Death and Deceased Donor Organ Donation
Part I - Brainstem Death

In this section which would be first of the series on “Brainstem 
Death and Organ Donation”, let us try to understand the 
diagnosis of brainstem death.

BRAIN STEM DEATH:

 In simple terms, “brainstem death” refers to the permanent and 
irreversible loss of all functions of the brainstem. 

The understanding of brainstem death or more commonly 
referred to as “brain death” is extremely important for medical 
fraternity. There is often a misunderstanding of this concept 
amongst clinicians and hence it is important to thoroughly 
understand this concept to be able to impart this knowledge to 
the common citizens. The understanding of this concept has 
ramifications to educate people regarding organ donation and 
its altruism. 

Governance of brainstem death and its medico-legal 
connotations in India are described in the Transplantation of 
Human Organ Act (THOA), 1994. The THOA follows the United 
Kingdom code for brain stem death, which is derived from 
Conference of Medical Royal colleges published statement on 

[2]the diagnosis of brain death in 1976 .

PATHOPHYSIOLOGY OF BRAINSTEM DEATH:

Essentially brainstem death is often a consequence of a 
catastrophic injury to the brain either due to a traumatic or non-
traumatic etiology or less commonly due to a systemic disease. 
The common etiologies for such catastrophic brain injuries 
include severe traumatic brain injury, severe subarachnoid 
hemorrhage, a massive cerebral ischemic stroke, posterior 
circulation stroke involving the brainstem, large intra-
parenchymal bleed, rapidly expanding extra-axial hematoma, 
primary CNS tumors, meningo-encephalitis, Cerebral anoxia or 
ischemic injury following a cardiac arrest etc. 

Consequent to the primary brain injury there is progressive 
increase in intracranial pressure either as a consequence of the 
worsening of the primary pathology, increasing cerebral edema 

or secondary brain injury which can contribute and augment 
the cerebral edema. Since very limited options are available to 
prevent or decrease the effect of primary brain injury, the entire 
focus in neurocritical care is to institute neuro-protective 
measures strictly and prevent or decrease secondary brain 
injury. With increasing intracranial pressure there is worsening 
brain ischemia and cranio-caudal progression of ischemia to 
eventually involve the brainstem causing irreversible brainstem 
injury also called as brain death.

[2, 3]DIAGNOSIS OF BRAIN DEATH :

Broadly the diagnosis of brain death can be divided into 4 
steps:

1. Presence of a clear aetiology for brain dysfunction

a. Detailed History and Physical examination

b. Review of all the laboratory investigations and 
radiological imaging of the brain

c. Evaluation and establishing a cause and existence of 
potentially irreversible coma

2. Exclude confounding factors that may interfere with the 
clinical and neurological assessment

! Shock/hypotension
o

!  Hypothermia (< 32  C)

! Brain stem encephalitis

! Guillain–Barre’ syndrome 

! Encephalopathy of any etiology specially metabolic

! Severe hypophosphatemia

! Drugs known to alter neurologic, neuromuscular 
function, and electroencephalographic testing, such as 
anesthetic agents, neuro-paralytic drugs

3. Complete neurological examination

Table 1  Neurological examination in brainstem death

MCJ-55-22

TEST CRANIAL NERVES 
ASSESSED RESULT IN BRAINSTEM DEATH PRECAUTIONS

Response to 
painful stimulus V, VI, VII Absent of any response to noxious 

stimulus

Pupillary reflex II, III Absent reflexes with fixed dilated 
pupils

Check for both direct and indirect 
reflexes

Corneal reflex V, VII Absent Use a clean wisp of cotton

Cough reflex X Absent Insert suction catheter beyond the 
endotracheal tube

Gag IX, X Absent Examine the posterior pharyngeal wall

Doll's eye or 
Oculocephalic III, VI, VIII Absent

Cold Calorie test III, VI, VIII Absent

Rule out tympanic membrane perforation
Use ice cold water for irrigation
Monitor for at least 1 minute after 
irrigation
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4. Establish apnoea inspite of hypercarbia and demonstrate 
absence of respiratory efforts: Pre-oxygenate the patient 
with 100% FiO  for 10–15 min to ensure de-nitrogenation 2

and maximize the alveolar oxygen fraction. Perform a 
baseline ABG (Pre-apnoea test). Following the ABG (Arterial 
blood gases) disconnect the ventilator and connect the 
endotracheal tube (ETT) to oxygen at the rate of 4 to 6 
litres/minute through a soft catheter placed through the ETT 
into the intratracheal location. The patient is then monitored 
for 8 to 10 minutes. Monitoring includes Heart rate, Blood 
pressure, continuous saturation monitoring and observe for 
any spontaneous respiration. Repeat an ABG (Post-apnoea 
test) after 8 to 10 minutes. If the PCO  increases by more 2

than 20 mm of Hg or above 60 mm of Hg, the patient can be 
said to be having apnoea and can be declared to be brain 
dead. If during the procedure patient develops worsening 
hypotension, arrhythmias or any other instability the patient 
should be connected back to the ventilator and test 
repeated if possible after a period of time ensuring stability 
of parameters. 

The above 4 steps have to be repeated twice separated by a 
time of 6 hours to confirm and declare brainstem death. The 
tests should be performed by two doctors with appropriate 
authority, but not belonging to the retrieval or transplant team. 
The 2 set of tests should be certified by a panel of 4 doctors 
which includes

 a. Doctor in-charge of the patient

 b. Doctor in-charge of the hospital

 c. An independent specialist of unspecified specialty 
(physicians, surgeons, anaesthetists or intensivists) 
nominated from the panel of names approved by the 
appropriate authority

 d. Neurologist or neurosurgeon nominated from the panel 
of names approved by the appropriate authority.

Distortions which will not change the diagnosis of brain 
[2]stem death   

 a. Spinal reflex

 b. Sweating, blushing, tachycardia

 c. Normotension without pharmacologic support

 d. Absence of Diabetes insipidus

Role of Ancillary Testing:

Ancillary testing can be used to complement the diagnosis of 
brain death. This is particularly useful when the above 
mentioned clinical tests cannot be performed due to instability 
in the clinical state. However, it should be mentioned that when 
a full clinical examination is performed including the clinical 
examination and apnoea test, there is no necessity for any form 
of ancillary tests. The Ancillary tests which help in the diagnosis 
inc lude 4-vessel  angiography,  CT angiography,  
Radionucleotide imaging, transcranial doppler and of lesser 

[2]diagnostic specificity EEG(Electroencephalogram) . 

REFERENCES:

1. Gracious N, Jose VR. Certification of brain stem death in India: Medico-Legal 
perspectives. Amrita J Med 2020;16:71-6.

2. Pandit RA, Zirpe KG, Gurav SK, Kulkarni AP, Karnath S, Govil D, et al. 
Management of potential organ donor: Indian Society of Critical Care 
Medicine: Position statement. Indian J Crit Care Med 2017;21:303-16.

3. Zirpe K, Gurav S. Brain Death and Management of Potential Organ Donor: An 
Indian Perspective. Indian J Crit Care Med 2019;23(Suppl 2):S151–S156.
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ABSTRACT

With antibiotic resistance on constant rise, it is important to monitor the susceptibility trends for rational antibiotic usage. 
Monitoring of antimicrobial resistance trends is commonly performed in health care facilities using an annual summary of 
susceptibility rates, known as a cumulative antibiogram. The culture and sensitivity data is analyzed systematically to formulate 
the antibiogram. Antibiograms are helpful in understanding the local bacterial isolates, their susceptibility profiles, which further 
helps in selecting empiric antibiotic therapy. Antibiogram is prepared and presented at least once a year. Pediatric and adult 
antibiograms can be presented separately. The software used for this purpose is the WHONET. There are guidelines available by 
the Clinical and Laboratory Standards Institute (CLSI M39) to standardize methods used to formulate antibiograms.  These 
guidelines are incorporated into the WHONET software for analysis.

It is crucial to monitor emerging trends in antibiotic resistance at a local level for better clinical decision making, infection control 
and containment interventions. Antibiogram forms the first step towards formulating an appropriate antibiotic policy thereby 
rationalizing the usage of antibiotics.

Key words: Antibiogram, antibiotic usage.

INTRODUCTION:

With antibiotic resistance on a constant rise, it is important to 
monitor the susceptibility trends for rational antibiotic usage. 
Monitoring of antimicrobial resistance trends is commonly 
performed in health care facilities using an annual summary of 
susceptibility rates, known as a cumulative antibiogram. The 
culture and sensitivity data is analyzed systematically to 
formulate the antibiogram.

Need for antibiogram in hospital settings:

Antibiograms helpful in understanding the local bacterial 
isolates, their susceptibility profiles, which further helps in 
selecting empiric antibiotic therapy. Antibiograms also help in 

[1]monitoring resistance trends over time.

How to formulate an antibiogram:

Antibiogram is to be prepared and presented at least once a 
year. Pediatric and adult antibiograms can be presented 
separately. The software used for this purpose is the WHONET, 
which can be downloaded for free. The susceptibility data is 
downloaded from the HIS (Hospital Information System) which 
is then converted into the format compatible with WHONET.  
There are guidelines available by the Clinical and Laboratory 
Standards Institute (CLSI M39) to standardize methods used in 

[2]formulating antibiograms.  These guidelines are incorporated 
into the WHONET software for analysis. As per these 
guidelines, the first isolate of the patient is included in the 
analysis. This is done on the basis of the specimen type and 
patient location.The data is analyzed as per inpatient, 
outpatient or intensive care setting.  It is ensured that ≥30 
isolates are present for each species before proceeding with 
the analysis. The commonly isolated organisms in a particular 
specimen are highlighted indicating the percentage 
prevalence. The percentage susceptibility of these organisms 
is also analyzed and presented in tabular format. Based on the 
susceptibility, the recommended drugs can be noted. 
Important resistant alerts are given in the same platform. The 
overall pattern of susceptibility is also graphically presented for 
each organism. A summary is provided comparing the data 
from the previous antibiogram to understand the trend of 
resistance profiles. Emphasis is given to prevalence and trends 
of ESBL (Extended Spectrum Betalactamase), MRSA 
(Methicillin Resistant Staphylococcus Aureus), VRE 
(Vancomycin Resistant Enterococcus), Carbapenem and 
Colistin resistance rates. Antibiogram is incorporated in the 
intranet for easy access to all. The antibiotic policy is updated 
every year, based on the antibiogram. Antibiogram serves as 

MCJ_48_22
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Antibiogram – a useful tool for rational antibiotic usage

the stepping stone towards understanding the local bugs and 
formulating appropriate policies.

Our experience:

To summarize our 11 years experience with antibiograms at 
Manipal Hospital Old Airport Road, Bengaluru, we have seen a 
gradual increase in the resistance to high end antibiotics 
among the Enterobacterales, especially Klebsiella 
pneumoniae, emergence and a gradual increase in 
Vancomycin resistance among Enterococci, establishment of 
non-utility of fluoroquinolones to enteric fever, and shift of focus 
from albicans to non-albicans Candida. Pseudomonas 
aeruginosa has been fairly susceptible and multi drug resistant 
Acinetobacter species has made a prominent presence.

Recently, we have seen a couple of cases of Linezolid 
resistance among gram positive cocci, which is being 
cautiously monitored. Candida auris, another emerging 
pathogen, has established itself. This is a multidrug resistant 
isolate, known to be transmitted by contact, requiring 
Echinocandins as the treatment option. Analysis of 
susceptibility profiles via antibiograms helps in providing timely 
alerts about emerging bugs and drastic changes in drug 
resistance.

Literature review:

An interesting study by Tallman et al analyzed the use of the 
antibiogram by medical residents of internal medicine, family 
medicine and pediatrics for their familiarity with antibiograms. 
This was a cross-sectional, single-center survey. The results 
showed that more than 20% of residents could not accurately 
identify pathogens to target for empiric therapy. Few residents  
(∼12%) only identified the local antibiogram as a resource 

when prescribing empirical antimicrobial therapy. Majority of 
them reported to be using UpToDate or the Sanford Guide as a 
primary resource for their selection of empirical antimicrobial 
therapy. These guides provide a very general spectrum of 
activity, but lack institution-specific epidemiological data, 
which is to be considered along with patient-specific 
information for an appropriate empirical therapy selection. 30% 

of residents did not feel comfortable using the local 
antibiogram for selecting empirical therapy, and only 44% of 

[3]them knew how to access the antibiogram.   It is imminent that 
there is improvement in prescription of antimicrobials post 
education regarding antibiograms and antimicrobial 
stewardship.

Future of antibiograms:

There are different thought processes as to how to improvise on 
traditional antibiograms. These are however food for thought 
right now, with further research underway. The current 
limitation of antibiogram is that it is not patient specific. In the 
future, it may be possible for software to be utilized to develop 
antibiograms that have real-time access patient profile, so that 

[4]patient specific antibiograms can be made.  It may be possible 
to analyze MIC trends and patient demographics. Different 
molecular markers that lead to antibiotic resistance can also 

[5]come into play leading to molecular antibiograms.

CONCLUSION: 

It is crucial to monitor emerging trends in antibiotic resistance at 
a local level for better clinical decision making, infection control 
and containment interventions. Antibiogram forms the first step 
towards formulating an appropriate antibiotic policy thereby 
rationalizing the usage of antibiotics. With the humongous 
increase in drug resistance, this is indeed a much needed 
practice.

REFERENCES:

1. Truong WR, Hidayat L, Bolaris MA, et al. The antibiogram: key considerations 
for its development and utilization. JAC Antimicrob Resist. 2021 May 
25;3(2):dlab060.

2. CLSI. Analysis and Presentation of Cumulative Antimicrobial Susceptibility 
Test Data; Approved Guideline—Fourth Edition: M39-A4. 2014.

3. Tallman GB, Vilches-Tran RA, Elman MR. et al. Empiric antibiotic prescribing 
decisions among medical residents: the role of the antibiogram. Infect Control 
HospEpidemiol 2018; 39: 578–83
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Antimicrobial stewardship and antibiograms: importance of moving beyond 
traditional antibiograms. Therapeutic Advances in Infectious Disease. 
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ABSTRACT

Sick neonates often need to be transferred to tertiary care neonatal units with an appropriate level of expertise. These vulnerable 
neonates can be transported in a timely, safe and effective manner by a specialised neonatal transport service, thus improving 
the overall outcome and reducing neonatal morbidity and mortality. India is lacking in this very niche speciality service with most 
neonatal transports being conducted in a haphazard manner. There is surely a need to develop and spread awareness regarding 
the importance of specialised neonatal transport services all across the country.

Key words: Neonatal Transport Services, India.

INTRODUCTION:

Neonates form one of the most vulnerable patient groups often 
needing tertiary intensive care. The outcomes of these high risk 
neonates improve dramatically when these neonates are 
treated in a tertiary centre which has all the sub specialities 
under one roof. With the blossoming of numerous smaller 
hospitals who can now take care of some of these neonates, 
there is often an urgent need to transfer some of these neonates 
to bigger centres with an appropriate level of expertise when 
these babies deteriorate. When done in a formal manner by a 
specialized team, these babies reach the tertiary centres in a 
timely manner and arrive in a better condition, which inturn 
improves the eventual outcome. There also lies a huge disparity 
between neonatal services in rural and urban hospitals, thus 
making Neonatal transfer services an essential part of the 
package of care required for perinatal services.

Current scenario of neonatal transport in India:

The NMR (Neonatal Mortality Rate) of India is 26/1000 live birth, 
which contributes to 56% of the under 5 mortality rate. With 
increasing levels of affordability and  awareness  that there are 
better outcomes for babies if transferred to tertiary centres. It 
has now become very apparent that there is a huge lacuna with 
regards to a proper and formal neonatal transport service in the 
country. There are very few properly trained neonatologists in 
the field of neonatal transport. Most sick neonates in India are 
transported by their parents or paramedical personnel either in 

[1]private vehicles or poorly equipped ambulances.  There is also 
poor or no communication between the referring hospital and 
the receiving hospital. Babies often arrive in the tertiary centre 
without prior intimation in a poor condition. Poor road 
connectivity especially in the peripheries is also a challenge. 

There are also very few neonatal air transport services with 
neonatologists trained in air transfers in the country. 

The best form of transport is surely in utero transfer of mothers, 
however babies continue to be born in centers which do not 

[2]have the facilities to care for these babies.  Neonatal critical 
care transport by specialized teams results in improved 
outcomes compared with transport by non-specialized 

[1]teams.  Neonatal transport to higher centers becomes 
essential for the care of extreme preterm babies, babies 
needing higher forms of ventilatory management, specialised 
therapies such as therapeutic hypothermia and inhaled nitric 
oxide. They also may need to be transported for neonatal sub 
speciality services like cardiac surgery, neonatal surgeries and 
neurosurgical interventions. These transports are often done in 
a haphazard fashion, often causing deterioration during 
transport and even death during transport. 

A dedicated neonatal transport team involves a single point of 
contact which is available round the clock in order to mobilize 
the transport team rapidly. This number also serves the 
purpose of providing advice and instructions until the transport 
team arrives. The team usually comprises trained neonatal 
nurses, neonatologists and driver for the neonatal ambulance. 
The neonatal ambulance is custom made to incorporate a 
transport incubator, ventilator, syringe pumps, cooling devices, 
oxygen, compressed air, nitric oxide etc. A massive amount of 
equipment must fit into the ambulance in a secure manner. 

Neonatal transport can be done via road or via air ambulance 
which maybe helicopter or fixed wing air ambulances. (Figure 1) 
Air transport of neonates is gaining interest in India as more 
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neonates are needing to be transported to tertiary centres from 
tier 2 and tier 3 cities. 

Sound and vibration needs to be minimised as preterm babies 
are at risk of intraventricular bleeds during transport. It is 
essential for the team to have set protocols to stabilize the baby 
prior to transfer. The old concept of “scoop and run transfers” 
should not be performed. Care must be taken to prevent 
hypothermia, hypoglycaemia, dislodgement of tubes and 
catheters which can very easily lead to serious clinical 

[3]complications.  These complications further increase the 
[4]morbidity and mortality of these sick neonates. Kue et al   

reported a reduction in adverse events ranging from 60% to 
70% when using a dedicated unit for the transportation of 
neonates.

At Manipal Hospital Old Airport Road, Bengaluru, we have a 
state of the art neonatal transport team with Neonatologists 
trained in road and air transport, a fully equipped and dedicated 
neonatal ambulance which can provide the same care to a sick 
neonate as it would be cared for in our NICU (Neonatal 
Intensive Care Unit). It is essentially a mobile tertiary neonatal 
unit on wheels. The team is also available to provide advice to 
the referring team in order provide the best possible care. 

Future:

The role of a neonatal transport team has expanded by leaps 
and bounds  as technology has advanced and has made it 
possible to deliver increasing levels of sophisticated therapies 
to infants out in the field. 

The integration of wireless web-based cellular technology and 
telemedicine allows tertiary centers to observe and interact 
with the transport team in real time. 

The transport environment will continue to change as new 
technology and therapies develop. 

The expanding use of simulation will be beneficial for transport 
team training and should be used to promote clinical skill 
maintenance for team members. Setting up of clear referral 
pathways between hospitals and development of private public 
partnership are two possible routes to pursue in the future to 
ensure every baby is transported to the most appropriate 
neonatal intensive care unit in a timely and appropriate manner.
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ABSTRACT : 

Although ABO incompatible transplants are becoming popular owing to improved outcomes ,there are no standard protocols or 
external survey program for measuring  ABO titres. Accurate measurement of the ABO antibody (Ab) titer is important for 
successful ABO-incompatible transplantation.  IgM antibody mediates complement activation and endothelial damage in 
antibody mediated rejection(AMR). However IgG titres are emphasized for patient eligibility, rejection risk, and plasmapheresis 
guidance. Reporting both IgM and IgG titres has been recommended by a working group from US centers.

Various techniques like tube, Column agglutination technique (CAT) by gel or bead and flow cytometry, enzyme immunoassay, 
flow cytometry, and a variety of other methods are in use. Most laboratories use a conventional tube method primarily because it 
is cost-effective, but this technique is limited by difficulties in automation and standardization. Column agglutination 
technology offers less inter observer variability and lesser turnaround time and is the preferred method for ABO antibody 
titration.

Significant difference in titres is observed depending on the method of testing. Standardization of ABO antibody titration 
methodologies helps in giving accurate titres and can help in taking better  clinical decisions and improve outcomes in ABO 
incompatible organ transplants. 

Key words: ABO antibodies, titration  methods

INTRODUCTION:

ABO antigens are present on red cells and cells of kidney, 
bowel, heart, lungs and pancreas. Anti-A and Anti-B antibodies 
occur as ‘naturally occurring’ antibodies. These antibodies are 
produced through some inherited, “natural” innate mechanism, 
not requiring antigenic stimulation. Pre-formed ABO antibodies 
cause acute hemolytic transfusion reaction or hyperacute 
rejection in ABO incompatible organ transplantation. Anti-A 
and anti-B antibodies may be of IgM, IgG or IgA type. These 
preexisting circulating antibodies of IgG or IgM type crossreact 
with the A-B antigens on donor endothelial surface activate 
complement and usually lead to rejection within minutes to 
hours after a transplant. 

Although ABO incompatible transplants are becoming popular 
owing to improved outcomes, there are no standard protocols 
or external survey program for measuring  ABO antibody titres. 
Accurate measurement of the ABO antibody (Ab) titer is 
important for successful ABO-incompatible transplantation. 
IgM antibody mediates complement activation and endothelial 
damage in AMR. However IgG titres are emphasized for patient 
eligibility, rejection risk, and plasmapheresis guidance. 
Reporting both IgM and IgG titres has been recommended by a 

[1]working group from US centers . 

CLINICAL SIGNIFICANCE OF ABO ANTIBODIES:

1. Hemolytic disease of the fetus and newborn (HDFN): Anti-A 
and anti-B antibodies (IgG type ) in O group mothers are 
capable of causing HDFN  in babies of A, B, or AB group 
others.

2. ABO incompatible solid organ transplantation: ABO 
antibodies can cause hyperacute rejection of incompatible 
kidney, liver, and heart transplants.  

3. ABO incompatible Hematopoietic stem cell transplant 
(HSCT): HSC do not express ABO antigens, so ABO is often 
disregarded when selecting a stem cell donor. However, 
major ABO incompatibility may lead to hemolysis of infused 
red cells with a bone marrow transplant.  

4. Transfusion of platelets containing ABO incompatible 
plasma: screening for donor anti-A and anti-B hemolysins, 
and high titers of IgM and IgG is suggested when using ABO 
non-identical platelets. However with centers like ours 
using PAS to replace the incompatible plasma, estimation 
of ABO titre  is rarely done for this purpose.

METHODS OF ABO ANTIBODY TITRATION: 

Various techniques like tube, Column agglutination technique 
(CAT) by gel or bead and flow cytometry, enzyme 
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immunoassay, flow cytometry, and a variety of other methods 
are in use. Most laboratories use a conventional tube method 
primarily because it is cost-effective, but this technique is 
limited by difficulties in automation and standardization. 
Column agglutination technology offers less inter observer 
variability and lesser turnaround time and the preferred method 
for ABO titration.

Significant variation in titres is observed depending on the 
[2]method of testing . 

In a national survey to measure ABO Ab titers among more than 
30 Japanese institutions, inter-institutional differences 
between maximum and minimum values were as large as 32-
fold in immunoglobulin M (IgM) and 256-fold in immunoglobulin 
G (IgG). Hence caution should be exercised in interpreting ABO 
Ab titer results, taking into consideration the detection method 

[3]used .

ABO titration by tube technique: ABO antibody titration is 
traditionally determined by the tube technique by serial dilution 
of patient’s serum at different incubation temperatures, 
including a phase at ambient room temperature, followed by 
one at 37℃ and conversion to the antihuman globulin phase. 
Large interlaboratory variation in the results are observed in this 
technique.

Column agglutination technique (CAT): This technique is 
done by testing serially diluted patient’s serum against known 
red cells  in micro columns filled with bead/ gel where the 
agglutinated red cells are trapped whereas the unagglutinated 
cell form a pellet at the bottom of the microcolumn.  CAT is less 
prone to technical variation, and the stability of the final reaction 
phase allows reproducible results to be obtained.

Many studies are available comparing the effectiveness of 
micro column agglutination and tube methods for ABO 

[4]antibody titration. A study by Park et al  suggested that CAT 
with and without DTT (Dithiotretol) treatment to destroy IgM 
antibodies should be performed for titration of anti-A and anti-
B, especially in group O patients undergoing organ 
transplantation, to provide more sensitive results.

Microplate technique/Solid phase red cell adherence assay 
(SPRCA): In this technique components of antigen-antibody 
reaction are immobilized onto a solid medium. On 
centrifugation antigen positive cells spread out while antigen 
negative cells form a button at the bottom of the well. Anti IgG 
bound indicator red cells are added to give visible reaction. The 
advantages of this technique is that it may be performed on 
very less volumes of sample and reagents. Automated 
platforms are available based on this technology which ensures 
standardization and reproducibility of results. However it is 
found to be less sensitive than CAT technique.

Flow cytometric method: Flowcytomertic (FCM) method 
involves ABO fluorescence-activated cell sorting (ABO-FACS) 
to quantify binding of anti-A/B IgM, IgG and IgG subclasses to 
human A or B red blood cells.

RBCs are characterized in dot plots by forward/side scatter 
(FSC/SCC) using a logarithmic scale and a minimum of 10,000 
events are collected. To compare the levels of antibody binding, 
the geometric mean fluorescence intensity (MFI) ratios are 
calculated by dividing the MFI of the sera of interest with the 
MFI of the negative control (O RBC sensitized with AB serum). 

[5]In a study by Stussi et al  the correlation of anti-A/B IgM and 
IgG in the ABO-FACS with haemagglutination titres was 0.870 

[2]and 0.783, respectively (n= 240; P < 0.001) .

Table 1 Comparison of various techniques of ABO titration

MCJ-53-22

Tube Technique Gel card Technique Microplate/SPRCA 
technique

Flowcytometry

Method Serial dilution of patient's 
serum in tubes checked 
against known A and B 
cells

Centrifugation of red cell 
with/without serum through 
a dextran or polyacrylamide 
gel column of defined pore 
size 

Antigen-antibody complex 
is immobilized onto a solid 
medium.  
Antigen positive cells 
spread out while antigen 
negative cells form a button 
at the bottom of the well

ABO fluorescence-
activated cell sorting 
(ABO-FACS)

Advantages Easy to perform
Less cost 

More qualitative 
· Inter-observer variation is 

minimal
· Less time-consuming  

uses smaller volumes of 
serum and RBCs

Very small amount of 
reagents and samples  are 
needed
Interpretation of results is 
easier 
Automated systems are 
available

Good reproducibility 

No reagents involved

Disadvantages Inter-observer variation 
Stability of test results  
Variation in repeat testing
Time consuming

· Highly sensitive
· Higher Cost 

· Less sensitive than CAT
· Higher Cost

High Cost 
Equipment and Expertise 
needed
Semi quantitative
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[3]An interinstitutional comparative study by Tanabe  showed 
that FCM technique yielded a very consistent outcome in 
repeated measurements and may be considered to be one of 
the most objective techniques because measured data are 
automatically analyzed by a computer system.

OUR EXPERIENCE WITH STANDARDIZATION OF ABO 
ANTIBODY TITRATION:

In the absence of clear cut guidelines, ABO titration was done 
by serial dilution using both the tube test as well as CAT using 
gel cards initially in our centre. Testing for IgM antibodies was 
done at ambient temperature (18-25 deg C) in conventional 
tubes by serial dilution and the same was compared with 
testing using neutral gel cards. Anti-human globulin (AHG) was 
added to tubes to detect IgG titres. Additionally IgG and 
IgG+C3d (combined) titration was done using specific AHG-
IgG and AHG-IgG+C3d gel cards at 37 deg C. 

In a small number of cases IgG+C3d titration was done before 
and after DTT treatment to destroy IgM but DTT treatment was 
later given up as the procedure did not yield any useful results 
ie. Combined titration before and after DTT treatment done 
using AHG-IgG+C3d cards at 37 deg C didnot show any 
significant different in titre possibly because the testing in both 
cases was done at 37 deg C and hence both picked up IgG. 
Also the titres measured after DTT treatment correlated well 
with the IgG titre done using IgG gel cards. Hence DTT 
treatment was not much useful and was given up. Titres were 
determined as the highest dilution that produces 1+ grade of 
reaction in case of tubes and gel. 

IgM and IgG titres by tube were compared with that by gel in 23 
patients and it did not show more than one dilution difference. 
This goes to suggest that tube technique can be given up and 
gel cards which give stable results can be used in place of 
tubes.

Now ABO titration is done at our centre by serial dilution by gel 
card technique. IgM titres are done in neutral cards and IgG 
titration is done by using IgG AHG gel cards. Grade of reaction  
chosen as the endpoint 1+. 

 CONCLUSION

Removing the ABO blood group barrier in organ  
transplantation can expand the donor pool and increase the 
availability of organs for transplantation. Various preparative 
regimens are available to reduce isoagglutinin titers prior to 
ABO-incompatible transplantation. Standardization of ABO 
titration methodologies helps in giving accurate titres and can 
help in taking better clinical decisions and improve outcomes in 
ABO incompatible organ transplants.
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Nature of Antibody 
needing Titration  

Both IgM and IgG are recommended though IgG titres are 
emphasized for evaluating patient eligibility, rejection risk and 
plasmapheresis guidance

Clinical Significance 

ABO antibody titres need evaluation prior to ABO incompatible solid 
organ and stem cell transplants. Estimation of ABO antibodies in 
mother is useful in management of HDFN . Anti-A, Anti-B hemolysin 
testing may be essential while transfusing incompatible platelets 
suspended in plasma

Method Available

Traditional- Serial Dilution in Tubes.
Currently Most widely used method- Column agglutination in tubes 
by gel or bead technology( Semi-quantitative) by serial dilution.
Solid phase Red cell adherence assay in Microplates  is superior  to 
tubes but less sensitive then CAT-gel/bead.
Flow cytometric  estimation based on MFI value( Semi-quantitative)

Comparison of Results

Wide variation in methods, techniques, cells used for titration, end 
points of titration all  lead to significant  inter-lab variability. Hence 
follow up titres with the same lab using the same technology is 
recommended. 

Table 2 ABO Antibody Titration- Key Messages
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ABSTRACT

Background: Cardiopulmonary Resuscitation (CPR) is always challenging and has been even more so during the past one year 
in view of the COVID situation. There is always a dilemma as to whether or not to resuscitate patients coming with a cardiac 
arrest to Emergency Department (ED) depending on various scientific and ethical factors. Hence there is a need to formulate 
guidelines to make the decision making process more objective. 

Aims & Objectives: In this article, we have analysed all the cases where CPR and resuscitation was attempted in the 
Emergency Department (ED) including out of hospital and in hospital cardiac arrest cases. 

Methods: This was a pilot study done in the year 2021 as that was the year when the COVID pandemic was severe.  We also 
plan to analyse the data in the year 2020 and 2022 and formulate a hospital policy on resuscitation based on the analysis of our 
observations and results. 

Results: The numbers of out of hospital cardiac arrests far outnumbered (n=244) the number of in patients who suffered a 
cardiac arrest in ED(n=77).  However in the year 2021 it was found that there were a comparatively larger number of cardiac 
arrests in the Emergency department especially in the months of April and May which corresponds to the second wave of the 
COVID pandemic. Pre-hospital CPR was attempted in only 1.2% (n=3) of the patients in the OHCA group. Resuscitation was 
attempted in only 20 out of the 244 OHCA patients.  Only 8 out of the 244 OHCA patients had an opening rhythm of ventricular 
fibrillation . These patients were defibrillated and Return of Spontaneous Circulation( ROSC) obtained. 

In the IHCA (In Hospital Cardiac Arrest) group resuscitation was attempted in 47 out of the 77 patients who arrested. Twenty nine  
(61.7%) of the 47 patients in whom resuscitation was attempted in the IHCA group achieved ROSC. The percentage of patients 
who obtained ROSC in the IHCA group was much higher than that in the OHCA group. 

Conclusion: CPR training has to be started right at the school level and reinforced at every level.  More and more public and 
people in public service like the police force have to be trained in CPR. This will definitely improve the outcome in OHCA victims. 
Training in the use of automated external defibrillators (AED’s) and increase in the availability of AED’s will improve the 
percentage of arrest victims who are successfully resuscitated neurologically intact. Better readiness to cope with a pandemic 
situation so that more patients have the advantage of receiving ICU and ventilator care and do not die due to lack of facilities.

Key words: Cardiopulmonary resuscitation, outcomes, Emergency.

BACKGROUND:

Cardiopulmonary Resuscitation (CPR) is always challenging 
and has been even more so during the past one year in view of 
the COVID situation. There is always a dilemma as to whether or 
not to resuscitate patients coming with a cardiac arrest to 
Emergency Department(ED) depending on various scientific 
and ethical factors. Hence there is a need to formulate 
guidelines to make the decision making process more 
objective. Declaring death on arrival is also a daunting task for 
ED physicians and there have to be clear cut guidelines to 
facilitate this decision making.

OBJECTIVES:

In this article, we have analysed all the cases where CPR and 
resuscitation was attempted in the Emergency Department 
(ED) including both out of hospital and in hospital cardiac arrest 
cases 

The objectives of this study were 

1. To analyse the number of out of hospital and in hospital 
cardiac arrest cases and their demographics. 

2. To analyse the kind of arrest, whether resuscitation was 
attempted or not and the outcome of CPR. 
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METHODS:

This was a pilot study done in the year 2021 as that was the year 
when the COVID pandemic was severe.  We also plan to 
analyse the data in the year 2020 and 2022 and formulate a 
hospital policy on resuscitation based on the analysis of our 
observations and results.

Study Population: 

Out of Hospital Cardiac Arrests (OHCA): 

These are patients who suffered a cardiac arrest in any location 
other than a hospital set up including those patients who have 
arrested very close to the hospital premises including the gate 
of the hospital.  All patients who presented to the ED in a 
cardiac arrest status over a period of one year were included.

In Hospital Cardiac Arrests (IHCA):

These included all the patients who had a cardiac arrest in the 
emergency department. Criteria to diagnose cardiac arrest 
status were unresponsiveness, lack of breathing and absence 
of a central pulse.

RESULTS:

The number of patients presenting to the ED in cardiac arrest 
status during the year 2021 was as in (Table 1). Cardiac arrests 
in both the groups were seen predominantly in an older age 
group with a male preponderance. The mean age of the 
patients in the OHCA and IHCA group was 64 and 60 years 
respectively. Sixty three percent patients were males in the 
OHCA group vis-à-vis 66% in the IHCA group. 

The numbers of outpatient cardiac arrests far outnumbered the 
number of ED in patients who suffer a cardiac arrest.  However 
in the year 2021 it was found that there were a comparatively 
larger number of cardiac arrests in the Emergency department 
especially in the months of April and May which corresponds to 
the second wave of the COVID pandemic. In fact in the month 
of May 2021 the number of outpatient and inpatient ED cardiac 
arrests were almost equal.  This is because in these two months 
due to the COVID second wave and the resultant scarcity of 
hospital beds many sick COVID patients were kept and 
ventilated in the ED for a prolonged period of time most often 
lasting upto many days. This contributed to the marked 
increase in IHCA mortality seen in the month of April and May 
2021.  

Only 57.4 %( n=140) of the 244 OHCA were witnessed arrests. 
However, none of these patients had pre-hospital CPR.  Pre-
hospital CPR was attempted in only 1.2% (n=3) of the patients 
in the OHCA group. Most of the patients were found after the 
arrest had happened making immediate CPR not possible.  The 
average time for the patients to be brought to the ED was on an 
average more than one hour.  (Table 6)

The outcome for the 25 patients who reached hospital within 10 
minutes of arrest might have been different if pre-hospital CPR 
was delivered. 

Only 8 out of the 244 OHCA patients had an opening rhythm of 
ventricular fibrillation explaining the low rate of Return of 
Spontaneous Circulation (ROSC) which was observed.  All the 
patients who presented with an initial ventricular fibrillatory 
rhythm were defibrillated and ROSC was obtained.

Resuscitation was attempted in only 20 out of the 244 OHCA 
patients. Of these, we could achieve ROSC (Return of 
Spontaneous Circulation) in 8 patients. 3 were admitted in 
Cardiac Care Unit (CCU) & 5 were admitted in Critical Care 
Medicine (CCM).  Only 2 of them survived at the end of 6 
months & even those 2 have had a poor quality of Life.

The reasons for not attempting resuscitation in 224 patients 
were as follows. 

• Patients presented to us cold and in rigor mortis.

• They had an advanced malignancy and the poor prognosis 
and futility of resuscitation had already been discussed with 
them by the primary physician.

• Time between cardiac arrest and presentation to the 
hospital was more than an hour.

• Pre-hospital CPR was not attempted. Pre-hospital CPR 
was attempted in only 3 out of the 244 OHCA patients. 

• Family was unwilling for resuscitation.

• Patient was taken unresponsive to another hospital, found 
to be in cardiac arrest and then referred to us for further 
management and resuscitation if any.

128 out of the 244 OHCA patients were patients of Manipal 
hospital who were seen in the hospital at least six months prior 
to the arrest. 71.9% of patients were seen in the hospital one 
month preceding the cardiac arrest. (Table 7)

A detailed study of these patients might tell us whether they 
were prematurely discharged or a decision for hospital 
admission during the previous outpatient visit would have 
prevented the arrest.

In the IHCA group resuscitation was attempted in 47 out of the 
77 patients who arrested. Twenty-six of the IHCA patients were 
diagnosed to have Severe Covid Pneumonia requiring ICU care 
and ventilator support.(Table 5)  Since there were no ventilators 
these patients were treated with oxygen in the ED itself.  Hence 

MCJ_51_22

Table 1:No.  Of patients presenting to the ED in cardiac arrest 
status in 2021

2021 OHCA IHCA

JANUARY 7 6

FEBRUARY 14 2

MARCH 13 6

APRIL 45 15

MAY 25 23

JUNE 19 1

JULY 21 4

AUGUST 21 3

SEPTEMBER 21 2

OCTOBER 29 5

NOVEMBER 15 6

DECEMBER 14 4

TOTAL 244 77
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Table 2  Demographic composition and other parameters in 
the OHCA and IHCA groups.

OHCA IHCA

Number 244 77

Age (in years) 64  60

Males 153 (63%) 51 (66.23%)

Witnessed Arrest 140 77

Pre Hospital CPR 3 NA

Time difference avg
(Unresponsiveness to 
Hospital Triage Time)

1:04:50 NA

CPR attempted 20 47

Duration of CPR 0:12:06 0:19:50

Opening rhythm
Asystole – 3
PEA – 10
VF/ VT - 7

Asystole – 20
PEA – 53
VF/ VT - 4

Defibrillation 7 11

ROSC 8 29

Survival to Hospital 
Discharge 1 7

Table 3 Probable cause of death in the OHCA group

OHCA GROUP No.

ACS (Acute Cardiac Syndrome) 101

ADVANCED MALIGNANCY 18

MODS (Multiple Organ Dysfunction Syndrome) 3

LETHAL ARRHYTHMIA 11

SEVERE TBI (Traumatic Brain Injury) 1

OTHERS 8

Table 4 Probable cause of death in the IHCA group

IHCA GROUP No.

ACS 11

SEVERE COVID PNEUMONIA, ARDS, MODS 22

SEPTIC SHOCK, NON COVID, MODS 2

ADVANCED MALIGNANCY 3

RTA (Road Traffic Accident), MLC (Medico 
Legal Case 1

Table 5 COVID patients in OHCA and IHCA group

OHCA IHCA

No of Covid Patients 38 26

ROSC 0 0

Table 6 Average time between cardiac arrest to CPR 

TIME BETWEEN ARREST TO TRIAGE NUMBER %

<10 minutes 25 17.7

10 - 30 minutes 25 17.7

>30 minutes 91 64.5

 TOTAL 141  

Table 7: Time interval between discharge/when the patient 
was last seen in the hospital and cardiac arrest.

Discharge/follow up  Number of patients %

1 day 20 15.6

2-7 days 39 30.5

8 - 15 days 23 18.0

15 days – 1 month 10 7.8

1 - 3 months 28 21.9

3 - 6 months 8 6.3

TOTAL 128  

resuscitation was not attempted on these patients when they 
arrested. The other 4 IHCA patients on whom resuscitation was 
not attempted were those with do not resuscitate orders.    

Twenty nine  (61.7%) of the 47 patients in whom resuscitation 
was attempted in the IHCA group achieved ROSC. The 
percentage of patients who obtained ROSC in the IHCA group 
was much higher than that in the OHCA group.  The reason for 
this is probably because immediate resuscitation was 
attempted by trained personnel.  All the patients who arrested 
from the IHCA group were those with high acuity and severe 
disease and hence disease severity cannot be a factor for 
ROSC as both groups were comparable where disease severity 
is concerned.

The outcome of 29 IHCA patients who achieved ROSC was as 
follows.

• DAMA (Discharge Against Medical Advice)  & thereby lost to 
Follow up – 1 patient

• CCM Admission  – 20 patients.  

Out of these 20 patients, 14 expired in CCM, 3 were discharged 
from CCM and 3 were discharged against medical advice from 
CCM. 
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• CCU admission – 8 patients

Out of these 8 patients, 3 expired in CCU, 4 were discharged 
from CCU and 1 patient was discharged against medical advice 
from CCU.  

Total survivors following IHCA in the ED were 7 patients.  Out of 
these 6 patients had a GCS (Glasgow Coma Scale) of 15 at 
discharge. One patient had a GCS of 12 at discharge. 

In contrast none of the survivors from the OHCA group were 
neurologically intact.  This goes to show that immediate CPR 
done by trained personnel goes a long way towards achieving 
proper quality of life in those patients who survive after a 
cardiopulmonary arrest.

This study also shows the impact of the COVID pandemic on 
the OHCA and IHCA patients as none of the COVID patients 
survived after a cardiac arrest. 

The number of COVID patients out of the 244 OHCA patients is 
probably more than the 38 (Table 5) This is because many of the 
OHCA patients’ relatives refused testing in the initial phase and 
later on when COVID testing was made compulsory for burial 
purposes we were doing the rapid antigen test which might 
have not given very accurate results.

DISCUSSION:

In the OHCA patients, time to resuscitation is crucial as a lack of 
perfusion leads to continuous myocardial cell death and each 
second that passes without resuscitation decreases the 
possibility of both successful resuscitation as well as a 
favourable neurological outcome. Globally, it is estimated that 
on average, less than 10% of patients with OHCA will survive. 

Several factors influence outcomes of CPR, the most important 
among them being:

• Whether or not resuscitation was attempted after the 
cardiac arrest, be it in the home, workplace or the 
ambulance.

• The time taken between the onset of cardiac arrest and 
institution of resuscitation.

• Quality of resuscitation attempted which is dependent on 
whether the person delivering CPR is trained to do so or 
not.

• The availability of a defibrillator. A lot of establishments and 
public places now have an automated external defibrillator 
which can be used in the event of a cardiac arrest occurring.

MCJ_51_22 Cardiopulmonary resuscitation outcomes in the AER

Resuscitation attempted on out of hospital cardiac arrest 
patients is most often dependent on bystanders and the 
knowledge and willingness of the bystander to attempt CPR on 
a victim who mostly not known to him. Very often the victim will 
be strewn with blood and body secretions and the bystander 
will not be equipped with any personal protective equipment. 
This increases the hesitancy on the part of the bystander to 
attempt CPR for fear of contracting some disease.

Inferences of our study:

• CPR training has to be started right at the school level and 
reinforced at every level.  More and more public and people 
in public service like the police force have to be trained in 
CPR.   This will definitely improve the outcome in OHCA 
victims.

• Training in the use of automated external defibrillators 
(AED’s) and increase in the availability of AED’s will improve 
the percentage of arrest victims who are successfully 
resuscitated neurologically intact.

• Better readiness to cope with a pandemic situation so that 
more patients have the advantage of receiving ICU and 
ventilator care and do not die due to lack of facilities.

CONCLUSION:

This is a pilot study. We hope to formulate resuscitation 
guidelines by after obtaining data for the years 2020 and 2022 
especially for out of hospital cardiac arrest patients so that 
there are objective criteria to start resuscitation.  

It has been seen both in our studies and other studies that early 
initiation, quality of CPR, and the use of an automated external 
defibrillator (AED) significantly improved survival and long-term 
outcomes in survivors of OHCA. 

The unpredictable and time-sensitive nature of OHCA makes it 
a unique medical emergency. There is no other medical 
situation in which there is such a vital reliance on the 
community. Hence community awareness of CPR is vital.
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ABSTRACT

Background: The complex postnatal transitional physiology and immature cardiovascular system are major challenges in the 
maintenance of circulatory homeostasis. The heart rate, blood pressure (BP), and oxygen saturation are routinely used as vital 
parameters in the care of a newborn. BP is considered a part of the systemic blood flow determinant. The 2D ECHO -derived 
parameters like the superior vena cava flow and PA Vmax are known to correlate with systemic blood flow.  Compared to the 
estimation of superior vena cava flow, the determination of PA Vmax is easy to perform and calculate, and hence this parameter 
is chosen to demonstrate the relationship with  BP. The noninvasive blood pressure was measured using the oscillometric 
method.

Objective: To find the relationship between  PA Vmax and  BP. 

Methods: This is a  prospective observational study .  A cohort of 25  healthy term neonates was chosen to study the ECHO -
derived PA Vmax and the BP  within 6  hours of birth. Pulse wave Dopper echocardiography was performed using an M turbo 
Sonosite machine with the probe having a frequency of 8- 4 Mhz. Descriptive and analytical studies were performed. The weight 
of the neonate, the gestational age, the blood pressure, and the PA Vmax were computed. 

Results: The blood pressure and   PA Vmax were independent parameters.

Conclusion: There was no relation between PA Vmax and BP.

Key words: Neonate, blood pressure pulmonary artery velocity maximum, PA Vmax.

INTRODUCTION

The circulatory transition and its adaptation immediately after 
birth are very complex and challenging. The proper functioning 
of the cardiovascular system in the neonatal period is highly 
essential in the sustenance and integrity of life. The blood 
pressure, capillary refilling time, heart rate, and urinary output 
are the commonly used markers in the assessment of systemic 
blood flow. The systemic blood flow depends on the cardiac 
output and the systemic peripheral resistance and not merely 
on the blood pressure. Many mechanisms including the 
autonomic, endocrine, peripheral nervous, and cardiovascular 
systems regulate the complex interaction between the 
systemic blood flow and blood pressure, and systemic vascular 
resistance. 

 The superior vena cava flow and right ventricular output are 
measured using echocardiography. Though the superior vena 
cava flow is considered in the estimation of cardiac output, it 
needs  more expertise and it is time consuming. Hence  we 

used the pulmonary artery velocity maximum  (PAVmax), the 
determinant of right ventricular output. A pilot study was 
conducted to find out the relationship between blood pressure 
and PAVmax during the transition within 6 hours of birth.

OBJECTIVE:

To find the relationship between  PAVmax and  Blood Pressure.

METHOD:

This is a prospective observational study. The study was 
performed involving 25 healthy term neonates within 6 hours of 
life. Neonates with congenital malformations, cardiac 
malformations, and requiring NICU admissions were excluded 
from the study. The pulse wave Dopper echocardiography was 
performed using an M turbo Sonosite machine with the probe 
having a frequency of 8- 4 Mhz. The probe was placed in the left 
2nd intercostal space with the marker facing the left shoulder 
joint and demonstrated pulmonary artery velocity maximum. 

MCJ-52-22
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Corelation of PV Max with systolic blood pressure on Doppler in healthy term neonates.

The noninvasive blood pressure was measured using the 
oscillometric method. The correct size cuff was chosen. One-
third portion of the upper arm was covered by the cuff between 
the olecranon process and the acromion. The systolic, 
diastolic, and mean blood pressure were recorded. 

Statistical Analysis:

The descriptive and analytical studies were performed. The 
weight of the neonate, the gestational age, the blood pressure, 
and the PA Vmax were computed to derive the mean and 
standard deviation. The Pearson correlation test was used to 
determine the relationship between the variables with PA Vmax. 

RESULTS: 

We enrolled 25 healthy term neonates with a mean birth weight 
of 3 kgs. Sixty-eight percent were male neonates and rest were 
females. The majority of the neonates born were at gestation 
between 37 and 38 weeks (48%)  and the majority were 
weighing between 2500 grams and 3000 grams. Around 36 % 
of the neonate had a PA Vmaxof >80ms. The mean systolic and 
diastolic blood pressure was 62.6 and  36.37  respectively with 
an average MBP (Mean Blood Pressure) of  44.07 mm Hg. 
(Table 1) All the blood pressures were within the normal centiles 
as per the Zubrow chart. The average PA Vmax was  76.99 
cm/second with a standard deviation of  8.79. The Pearson 
correlation done with the mean blood pressure and PA Vmax 
did not show a statistically significant P-value (Table 3). The 
Pearson scatter plot showed no statistically significant 
correlation between the blood pressure and the PA Vmax
( Figure 1)

DISCUSSION:

Blood pressure is one of the vital parameters used routinely in 
the assessment of the hemodynamic status of the neonate.  
The ultrasound demonstrates evidence of brain injury due to 

[1-6]low blood pressure, low blood flow, and cerebral blood flow . 
The right ventricular output and the superior vena cava flow are 
routinely used in the assessment of systemic blood flow. The 

data from few cohort studies demonstrated that the pulmonary 
artery velocity maximum > 0.45ms indicates low systemic 

[7]blood flow . We compared the relationship between the 
systemic blood pressure and the pulmonary artery velocity 
maximum using Pearson correlation and scatterplot. In our 
study it was observed that both the variables were independent 
and they was no significant correlation with  each other in 
normal neonates. 

CONCLUSION:

We did not find significant corelation between PA Vmax and the 
systolic blood pressure and further studies with large sample 
size may be beneficial to determine the corelation between 
these two parameters.

Limitation of the study:

The small sample size was a  limitation of our study.
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Table 1.  Blood pressure recorded

MCJ-52-22

Variables Minimum Maximum Mean Standard Deviation

Average SBP 56.00 70.67 62.60 2.74

Average DBP 29.67 40.00 36.37 2.52

Average Mean 38.00 47.67 44.07 2.93

Variables Minimum Maximum Mean Standard Deviation

Birth weight(kg) 2.13 4.02 3.00 0.52

PA Vmax 61.80 95.20 76.99 8.97

Table 2.  Pulmonary artery velocity maximum recorded

Table 3. Pearson correlation demonstrating the relationship 
between the pulmonary velocity maximum and the blood 
pressure.

Variables r Value P Value

PA Vmax  VS  Average SBP -0.195 0.350

PA Vmax VS Average DBP -0.224 0.281

PA Vmax VS Average Mean BP -0.157 0.454

Figure 1:The scatterplot demonstrating the relationship of 
average systolic, diastolic, and mean blood pressure with the  
PA Vmax. The data are widely dispersed demonstrating poor 
correlation.
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ABSTRACT

Functional vascular access is the life line in patients with end stage renal disease (ESRD). Arterio-Venous (AV) access is the first 
preferred mode of access for dialysis, however when AV access is not feasible / fails many patients require central venous 
catheters (CVCs). The problems related to dialysis catheters are infections, thrombosis, fibrin sheath formation, migration, 
dislodgement, hemorrhage, leakage, and chronic venous stenosis. One should always try to salvage the AV access and prolong 
the life before exhausting all the accesses. However, there can be progressive loss of venous access sites over the years when 
patient is left with no conventional venous access. It requires a systematic approach by the interventional radiologist and 
clinicians to look for appropriate alternate / unconventional venous access like translumbar and transhepatic tunneled dialysis 
catheters as it becomes important lifeline for patient’s survival. Here in, we report a case of ESRD with multiple venous access 
failures coupled with failed peritoneal dialysis that was successfully managed by placing a percutaneous transhepatic tunneled 
dialysis catheter.

Key words: Vascular access, Transhepatic Dialysis Catheter.

INTRODUCTION:

Chronic kidney disease (CKD) is an important public health 
problem with increasing prevalence, high morbidity and 
mortality. The etiologies are not uniform and vary along the 
geography including poor nutrition during pregnancy, 
pregnancy complications, congenital abnormalities, poverty, 
poor sanitation, infections, pollutants, water contamination, 
known and unknown nephrotoxins (including heavy metals and 
plant toxins in indigenous remedies), the growing burden of 
hypertension and diabetes mellitus. By 2030, India is expected 
to have the world’s largest population of patients with 

[1]diabetes.  But the true burden of end stage renal disease 
[1] (ESRD) in India is not known.

The Indian CKD Registry was set up by the Indian Society of 
Nephrology in 2005. The registry in 2005 reported that diabetic 
nephropathy was the commonest cause of CKD in all 
geographic areas. The second most frequent cause was CKD 
of undetermined aetiology followed in almost equal frequency 
by  chron ic  g lomeru lonephr i t i s  and  hyper tens ive 

[2]nephrosclerosis.

Hemodialysis (HD) was introduced in India in 1962, 
transplantation was introduced in 1971 and peritoneal dialysis 
(PD) was introduced in 1991. HD is the most common modality 

followed by transplantation, and PD is a distant third. India is 
[1]estimated to have about 120,000 patients on HD.

The increasing prevalence of ESRD has pushed more patients 
being dialysis dependent and with increasing requirement of 
dialysis more patients are encountering dialysis venous access 
problems. In this study we report a patient with multiple venous 
access failures along with failure of peritoneal dialysis and 
finally underwent a transhepatic tunneled dialysis catheter 
insertion which is the life line for her now. 

Case:

We present a 36 year-old-female with pre-existing 
hypertension, an umbilical hernia, and a significant obstetric 
history that included two previous intra-uterine deaths due to 
hypertension complications in previous pregnancies, as well as 
renal dysfunction. Her fourth pregnancy was terminated in the 
seventh month in 2016, and she was initiated on maintenance 
hemodialysis via right internal jugular temporary hemodialysis 
catheter. She had irregular hemodialysis for two months with a 
right internal jugular temporary hemodialysis catheter before it 
was converted to a tunneled catheter and used for the next 7-8 
months. Because she had a catheter-related blood stream 

MCJ_50_22
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infection, the tunneled catheter was removed and a temporary 
left internal jugular catheter was placed, through which she 
received dialysis. She also underwent a right brachiocephalic 
arteriovenous fistula, however, noticed facial puffiness and limb 
swelling subsequently. Hence, in October 2017, her left internal 
jugular hemodialysis catheter was removed and a temporary 
right femoral hemodialysis catheter was placed. Ultrasound 
vein mapping revealed that the right and left internal jugular 
veins were both thrombosed. A subsequent venogram done 
revealed internal jugular and brachiocephalic vein obstruction. 
A left femoral tunneled dialysis catheter was placed and her 
hemodialysis was continued through it. She had been 
undergoing irregular hemodialysis with multiple episodes of   
intra-dialytic hypotension. She later experienced decreased 
flow through the right femoral tunneled dialysis catheter, 
prompting the placement of a left femoral dialysis catheter, 
through which she received one session of hemodialysis. She 
was referred to our centre because there was no flow through 
the femoral dialysis catheter. When she arrived at our centre, 
she hadn't been dialyzed in a week. She had a decreased 
appetite and vomiting, as well as basal crackles and a room air 
saturation of 92 percent. Her face and neck were swollen and 
she was edematous. Her brachio-cephalic AV fistula was also 
noted to be aneurysmal. At the time of presentation, her BUN 
was 97mg/dL, creatinine was 13.45mg/dL, potassium was 
7.5mEq/L, and bicarbonate was 11mEq/L.

Ultrasound vein mapping done to secure dialysis access 
showed that both internal jugular veins were narrowed. A 
venogram obtained through a femoral approach revealed the 
presence of multiple collaterals but not the inferior vena cava. 
The previous venogram showed that the superior vena cava 
was not accessible for vascular access or venoplasty.

Due to the dialytic emergency, a peritoneal dialysis catheter 
was inserted. "Urgent start" peritoneal dialysis was attempted 
using manual infusion and continuous cycler peritoneal 
dialysis. However, she experienced infusion pain, which was 
not alleviated by adding bicarbonate. She also experienced 
outflow failure, and hyperkalemia (potassium 6.7mEq/L) and 
metabolic acidosis (bicarbonate 13mEq/L) persisted.

A simultaneous work-up for thrombophilic conditions was 
performed due to multiple vascular bed thrombosis and a 
significant obstetric history. The ANA (Anti-nuclear antibody) 
and APLA (Anti-phospholipid antibody)  tests came back 
negative. The levels of homocysteine, protein C, protein S, and 
antithrombin 3 were all within normal ranges.

A triple phase CT abdomen was performed to evaluate her 
abdominal pain and map the veins for potential hemodialysis 
venous access salvage. This revealed chronic partial 
thrombosis with significant stenosis of the bilateral internal 
jugular veins, chronic occlusion of the bilateral brachiocephalic 
veins, chronic thrombosis with poor opacification of the 
bilateral iliac veins, and chronic near complete occlusion of the 
infrarenal inferior vena cava. Multiple collaterals were also 
noted in the pelvic side wall draining into dilated left ovarian 
vein, which drained into left renal vein, supra-renal IVC and into 
the right atrium.

PROCEDURE: 

After the CT venogram was reviewed thoroughly and in detail 
discussion with the Nephrology colleagues the decision was 
made to attempt for transhepatic tunneled dialysis catheter 
(TDC) placement. The patient and relatives were explained in 
detail about the same and consent was obtained. The 
coagulation profile was rechecked and made sure that platelet 
was > 50,000/uL and INR < 1.5. The patient was taken up for the 
procedure in cathlab (GE) with patient in supine position, the 
lower chest and upper abdomen was prepared with betadine 
and draped. Just before the procedure she received 1.5gm of 
Magnex Forte as prophylactic antibiotic.

Under all aseptic precautions the ultrasound probe was 
prepared (SAMSUNG). The liver was screened for appropriate 
vein selection. The right hepatic vein was sizeable and was 
accessed under real-time ultrasound guidance after infiltration 
of local anesthetic. The transhepatic track was about 4-5cm 
which was ideal for serial dilatation as well as good size of vein 
for the catheter. We used Accustick 21G needle for RHV (Right 
Hepatic vein) access and once access was done under USG 

MCJ_50_22
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(Ultrasonography) guidance contrast was injected and 
confirmed for the hepatic vein and then a 0.018 inch guide wire 
was parked in SVC (Superior vena cava). The track was then 
dilated with a coaxial dilator system and converted to an 0.035 
guide wire compatible sheath. An amplantz extra stiff guide 
wire was then parked in SVC and serially dilated with 
8Fr,10Fr,12Fr,14Fr dilators and finally the peel away sheath was 
inserted. The catheter (15Fr ARROW Vector Flow, retrograde) 
was placed with tip in right atrium and it was subsequently 
clamped and a subcutaneous tunnel was created in mid axillary 
line. The retrograde catheter was tunneled and cut to 
appropriate length. The hub was connected and secured 
properly with sutures. Free flow of blood was noted in both the 
lumens and it was flushed with saline and heparin.

DISCUSSION:

In ESRD patients the hemodialysis is an integral part of medical 
management till the time patient undergoes transplant. But if a 
patient is unable to get a graft or if transplant is not feasible due 
to any underlying conditions/circumstances then hemodialysis 
remains the mainstay of treatment and is the single most 
prevalent modality of renal replacement therapy in India. The 
longevity of patient depends on the quality of dialysis which in 
turn depends on a reliable vascular access.

The 2019 KDOQI (Kidney Disease Outcomes Quality Initiative) 
[3]guideline  statements emphasizes a more patient-focused 

approach and recommend development of an ESRD Life-Plan, 
taking each patient’s needs and preferences into consideration 
when choosing an access and planning up front for the likely 
complications and remediation of the current access, along 
with the transition plan to the next access.

There are mainly two types of access(1) Arterior-venous (AV) 
access includes AV Fistula and AV Grafts (2) Central venous 
catheters (CVCs) includes Tunneled dialysis catheters and non 
tunneled temporary dialysis catheters.

For a long term dialysis access the AV access is preferable over 
the CVCs due to the lower infection risk associated with AV 
access use. Among the AV access the AV Fistula is preferred 
over the AV grafts because of the fewer long term vascular 
access events like thrombosis, loss of primary latency and 
likely fewer interventions. Hence whenever feasible if sufficient 
time and patient circumstances permit one should anticipate 
and plan up front for a mature, usable AVF by the time patient 

[3]becomes dialysis dependent.

The CVCs are used for short term and long term duration 
depending on prevailing clinical circumstance of the patient. 
But when patient is starting on dialysis one should always plan 
to convert the CVC into either AVF or AVG whenever feasible to 
reduce the risk of infection/bacteremia, infection related 
hospitalisation and adverse consequences. Among the CVCs 
the tunneled dialysis catheters are preferred over non tunneled 
catheters due to their lower rate of infection. The non tunneled 

[3] CVC should be limited for < 2 weeks to limit the infection risk.
The following are some of the clinical circumstance to use 
CVCs for long term and short term duration,

Long term or indefinite duration

• Multiple prior failed AV accesses with no available options 

• Valid patient preference

• Limited life expectancy

• Absence of AV access creation options 

• Special medical circumstances

Short term duration 

• AVF or AVG created but not ready for use and dialysis is 
required

• Acute transplant rejection or other complications requiring 
dialysis

• PD patient with complications that require time-limited 
peritoneal rest or resolution of complication

• Patient has a living donor transplant confirmed with an 
operation date in the near future (<90 days) but requires 
dialysis

• AVF or AVG complication such as major infiltration injury or 
cellulitis that results in temporary nonuse until problem is 
resolved

When the CVC use is necessary and duration of use is expected 
to be prolonged (>3 months) without any AV access, CVC may 

[3]be placed in the following locations in order of preference :

! Internal jugular (Right side preferred due to direct anatomy)
! External jugular
! Femoral
! Subclavian
! Lumbar

Our patient had exhausted bilateral IJV, femoral, subclavian 
veins and infrarenal IVC due to long term tunneled and non 
tunneled dialysis catheter insertion.

Translumbar TDC is an option with patent infrarenal IVC. Lund 
[4]et al  described the cuffed percutaneous translumbar TDC. 

They placed translumbar double lumen dialysis catheter in 12 
patients. The cumulative patency was 52% at 6 months and 
17% at 12 months. Most frequently encountered problems 
were related to catheter malposition, thrombus, infection / 
bacteremia. They concluded that translumbar IVC 
hemodialysis catheters represent a valuable alternative in 
cases in which traditional catheter sites have failed. We could 
not consider translumbar approach in our patient because 
there was total occlusion of infrarenal IVC.

Since there was no usable AV access, occlusion of traditional 
CVC site veins, inadequate peritoneal dialysis and clinically 
patient being in dialytic urgency state we had to go for 
transhepatic tunneled dialysis catheter as it was the last 

[5]available life line for her. Po et al  in 1994 first described the 
transhepatic tunneled dialysis catheter in a similar lupus ESRD 
patient with no venous access and failed peritoneal dialysis. 
The patient received adequate dialysis for more than 1 year 
from this access and they suggested that more experience is 
needed to verify long term safety and effectiveness. 

Since then there are few case reports and small case series of 
[6]transhepatic hemodialysis access. Stavropoulos et al  placed 

thirty-six transhepatic dialysis catheters in 12 patients. The 
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mean time of the catheters in situ was just 24.3 days. The 
thrombosis rate was 2.40 per 100 catheter-days. The line 
sepsis rate was 0.22 per 100 catheter-days. Poor patency rates 
were seen because of a high rate of late thrombosis. They 
suggested that transhepatic dialysis catheters should only be 
used as a last resort unless limitations of catheter thrombosis 
can be overcome.

[7] Smith et al retrospectively reviewed safety and functionality of 
21 transhepatic dialysis lines in 16 patients in the absence of 
peripheral venous access sites. The mean service interval was 
138 catheter days.  The authors concluded that transhepatic 
hemodialysis catheters offer a viable option to patients who 
have exhausted other potential vascular access sites but 
requires a relatively high degree of maintenance to preserve 
functional access.

[8]In another study Younes et al  studied the functional outcome 
and compared the early and late failure of transhepatic dialysis 
catheters in 22 patients who underwent 127 transhepatic 
catheter placements, the mean time catheter in situ was 87.7 
days. In contrast to previous studies the authors showed the 
complication rate to be lower than previously reported with 
patency rates comparable to rates seen with the translumbar 
approach. The authors concluded in their series that 
transhepatic catheter provide the possibility of long-term 
functionality and provide a potentially viable access for patients 
with exhausted access options but was associated with high 
maintenance.

[9]Rahman et al  reviewed unconventional routes of placement of 
dialysis catheters in patients with long-standing end-
stagerenal disease and exhausted vascularaccess.These 
methods included placing them by means of  sharp 
recanalization, via translumbar route directly into the IVC, and 
via transhepatic and transrenal routes. They concluded that the 
life of a patient with no other access options may be extended 
for months and even years with these difficult, but potentially 
lifesaving unconventional techniques. 

The complications of transhepatic dialysis catheters are 
relatively more compared to conventional site CVC access. 

Apart from the complications that are seen with conventional 
sites like malfunction due to thrombosis, infection, malposition, 
migration, dislodgement, and chronic venous stenosis, there is 
increased risk of haemorrhage due to capsular tears. Both 
kinking and catheter dislodgment rate is also high most likely 
due to respiratory motion, which allows the catheter to migrate 

[7] back between the liver and the thoracic wall and also due to 
non dependent portion of transhepatic catheters.

CONCLUSION:

Transhepatic tunneled dialysis catheter provides a viable 
option for patients who have exhausted all the conventional 
venous access. Interventional radiologists with knowledge of 
TDC and skill set for transhepatic access can play a significant 
role in these complex dialysis dependent patients to extend life 
by months or even years.

REFERENCES:

1. Varughese S, Abraham G. Chronic kidney disease in India: A clarion call for 
change. Clin J Am Soc Nephrol. 2018;13:802–4.

2. Rajapurkar MM, John GT, Kirpalani AL, Abraham G, Agarwal SK, Almeida AF, 
et al. What do we know about chronic kidney disease inIndia:First report of the 
Indian CKD registry. BMC Nephrol. 2012;13:10.

3. Lok CE, Huber TS, Lee T, et al; KDOQI Vascular Access Guideline Work 
Group. KDOQI clinical practice guideline for vascular access: 2019 update. 
Am J Kidney Dis. 2020;75(4)(suppl 2):S1-S164.

4. Lund GB, Trerotola SO, Scheel PJ: Percutaneous translumbar inferior vena 
cava cannulation for hemodialysis. Am J Kidney Dis 25:732-737, 1995 

5. Po CL, Koolpe HA, Allen S, Alvez LD, Raja RM. Transhepatic Perm Cath for 
hemodialysis. Am J Kidney Dis. 1994;24:590–1.

6. Stavropoulos SW, Pan JJ, Clark TW, Soulen MC, Shlansky-Goldberg RD, Itkin 
M, et al. Percutaneous transhepatic venous access forhemodialysis. J Vasc 
Interv Radiol. 2003;14(9 Pt 1):1187–90.

7. Smith TP, Ryan JM, Reddan DN. Transhepatic catheter access for 
hemodialysis. Radiology. 2004;232:246–51. 

8. Younes HK, Pettigrew CD, Anaya-Ayala JE, Soltes G, Saad WE, Davies MG, et 
al. Transhepatic hemodialysis catheters: Functionaloutcome and comparison 
between early and late failure. J VascInterv Radiol. 2011;22:183–91. 

9. Rahman S, Kuban JD. Dialysis catheter placement in patients with exhausted 
access. Tech Vasc Interv Radiol. 2017;20:65–74.

Figure 3: Image shows the external portion of the catheter 
over the right side of abdomen.



22

Case Report

Manipal Clinical Journal | Volume 2 | Issue 3 | 2022

Alectinib in patients with poor performance status 
with initial Nasogastric tube administration: 
A durable, complete response in second line setting
Authors: 

1 1 1 2Dr. Nitin Yashas , Dr. Amit Rauthan , Dr. Poonam Patil , Dr. Shabber Zaveri

Affiliation:

1. Consultant, Department of Medical Oncology, Manipal Comprehensive Cancer Centre, 
Manipal Hospital, Old Airport Road, Bengaluru. 

2. Consultant, Department of Surgical Oncology, Manipal Comprehensive Cancer Centre, 
Manipal Hospital, Old Airport Road, Bengaluru. 

Corresponding Author: 

Dr. Nitin Yashas

ABSTRACT

Alectinib is a potent ALK inhibitor and has become standard of care in first line setting based on the landmark trials. The efficacy 
of the potent ALK inhibitor Alectinib in ALK positive adenocarcinoma lung is unknown in patients with poor performance status 
(PS). Its administration remains a challenge in patients who are unable to swallow due to poor performance (PS). We report a 
case of exceptional response of a patient with stage 4 cancer lung with metastasis to the brain on treatment with Alectinib. It has 
been seen that Alectinib may confer survival benefit even in patients with poor performance status as seen in our case with 
remarkable ongoing complete response at more than 3 years of follow up even in a second line setting as seen in our case. It is 
imperative to note the rapid onset of clinical response in our case even when Alectinib was administered via a nasogastric tube.
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BACKGROUND:

According to Globocan 2020, there were an estimated 72510 
[1]new cases of lung cancer in India.  A majority of lung cancers, 

close to 50% are detected in an advanced stage with 
[2]metastasis.  Personalized genomic therapy has changed the 

landscape of treatment of stage 4 lung cancer. Not all lung 
cancers are attributable to tobacco and the proportion of lung 

[3]cancer in non smokers has been increasing over time.  
Furthermore non smokers with lung cancer harbor genetic 
alterations such as epidermal growth factor receptor (EGFR)  
mutations and anaplastic lymphoma kninase (ALK) 

[4]rearrangements.  Nearly 40% of Indian patients with advanced 
adenocarcinoma have a genetic alteration in either EGFR or 

[5]ALK.  These patients can be treated with targeted therapy with 
oral tablets which are tyrosine kinase inhibitors (TKI). Since the 
introduction of the first-generation ALK TKI Crizotinib, more 
selective and higher central nervous system (CNS)-penetrant 
second-generation (Ceritinib, Alectinib and Brigatinib) and 
third-generation (Lorlatinib) have become increasingly the 

[6]standard of care.  The efficacy of the potent ALK inhibitor 
Alectinib in ALK positive adenocarcinoma lung is unknown in 
patients with poor performance status (PS). Its administration 
remains a challenge in patients who are unable to swallow due 
to poor neurological status. We report a case of exceptional 
response of a patient with stage 4 cancer lung with metastasis 
to the brain on treatment with Alectinib.

CASE:

A 70 year old male who had achieved good partial response on 
Crizotinib for 2 years for stage IV ALK positive adenocarcinoma 
lung with pleural effusion presented in August 2018 with 
giddiness, drowsiness and vomiting. MRI of the brain showed 
multiple cystic lesions with ring like enhancement in bilateral 
cerebral and cerebellar hemispheres and brainstem. Positron-
Emission Tomography (PET) Computed Tomography (CT) scan 
showed small lung nodule. He was initiated on whole brain 
radiotherapy and following 1 fraction, he developed multiple 
episodes of seizures. Patient was drowsy, aphasic with pooling 
of secretions. He was bed ridden with a Glasgow Coma Scale 
(GCS) of 10 and Eastern Cooperative Oncology Group 

[4]Performance score (ECOG PS).  He was started on steroids, 
antiepileptics, and a nasogastric tube was  inserted. He then 
developed hypoxia due to aspiration pneumonia requiring 
oxygen support and antibiotics.

After counselling family members about prognosis, patient was 
started on Alectinib. In view of poor sensorium and risk of 
aspiration, Alectinib at a dosage of 600mg BD was 
administered via nasogastric tube by crushing 4 tablets in 
water and flushing the resultant suspension via NG tube. Within 
2 weeks, there was improvement in speech and sensorium. 
Oral feeds were initiated after 3 weeks and Alectinib was 
administered orally. During discharge, patient was fully 
conscious, oriented and was mobilising.
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Magnetic Resonance Imaging (MRI) brain done at 3 months 
showed a significant reduction in the brain lesions and  repeat 
imaging done at 9 months showed complete response in the 
brain with areas of gliosis. On follow up in May 2022, PET-CT 
and MRI brain confirmed ongoing complete response at more 
than 3 years of follow up with patient doing well and carrying 
out activities of daily living independently. No significant 
toxicity  nor dose delay were noted.

CONCLUSION:

Alectinib is a potent ALK inhibitor and has become standard of 
[7]care in first line setting based on the landmark trials.  Alectinib 

may confer survival benefit even in patients with poor 
performance status as seen in our case with remarkable 
ongoing complete response at more than 3 years of follow up 
even in a second line setting as seen in our case. It is imperative 
to note the rapid onset of clinical response in our case even 
when Alectinib was administered via a nasogastric tube.
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Figure 1: Laryngeal papilloma lesion involving bilateral false 
vocal cords causing 90 % obstruction in the airway lumen
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ABSTRACT

Recurrent Respiratory Papillomatosis (RRP) is a benign condition which needs frequent surgical interventions for debulking of 
papillomatosis lesions for securing the airway. There is no definitive treatment for the management of RRP so far. Bevacizumab 
either intralesional or systemic has emerged as a promising solution for RRP patients undergoing repeated surgeries. We are 
reporting a case of a 6-year-old child with juvenile onset RRP who was treated by surgical excision of lesion with adjuvant 
systemic Bevacizumab therapy.
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INTRODUCTION

Recurrent Respiratory Papillomatosis (RRP) is caused by 
Human Papilloma Virus(HPV) and is characterised by recurrent 
papilloma of respiratory tract mainly involving the larynx. The 
symptoms can vary from the hoarseness to the acute airway 
obstruction due to extensive papillomatous lesion. Two forms 
of RRP are reported, the Juvenile onset RRP (JoRRP )  which 
presents below the age of 12 years and the Adult onset 
RRP(AoRRP) which is seen in the adult age group. In the 
juvenile form, transmission of HPV is believed to occur from the 
mother to the foetus during the vaginal delivery.

In JoRRP, child may become symptomatic between the age of 2 
to 6 years. The initial presenting symptoms could be 
dysphonia, progressive stridor, respiratory distress or 
sometimes recurrent cough and haemoptysis. In a developing 
country like India patients are often misdiagnosed due to the 
lack of healthcare facilities in general and ENT services in 
particular. Flexible laryngoscopic examination and biopsy are 
mandatory to confirm the diagnosis. Surgical debulking of the 
lesion to maintain the airway patency is the mainstay of 

[1]treatment . The recurrent nature of the disease can be 
devastating in a young child. Various systemic and intralesional 
adjuvant therapies have been proposed in literature but very 
limited data is available for paediatric age group. The purpose 
of this case report is to share our experience with an aggressive 
juvenile case of RRP who was successfully treated with 
multiple surgical procedures and intravenous Bevacizumab 
therapy.

Case:

A 6-year old girl from lower socioeconomic background  first 
presented in 2017 in the out-patient department of MHB with a 
history of hoarseness of voice for 3 months. She had been 
treated for gastro oesophageal reflux disorder empirically with 
no improvement in symptoms. She underwent direct 
laryngoscopic examination and an extensive lesion was 
noticed at the larynx obscuring the airway completely.
 (Figure 1).
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The lesion was removed with the help of microdebrider. Initially 
in 2018, when the papillomas were limited only on the laryngeal 
surface the  child underwent multiple debulking procedures at 
every 3–4 weeks interval. Later in 2019, when the symptoms 
increased and the lesions became more extensive (Figure 2) 
and obvious at the level of trachea and carina and the child 
developed excessive respiratory distress she had to undergo a 
tracheostomy.

She underwent overall 64 procedures before starting the 
intravenous Bevacizumab therapy. When the patient’s airway 
status deteriorated the family was counselled about the off-
label use of IV Bevacizumab for treatment of RRP and  
Intravenous Bevacizumab (Avastin, Genetech Inc.) was started 
with a dose of 10 mg/Kg body weight infusion every 3 weeks. 
The patient’s blood pressure was monitored during the 
infusion. Prior to each infusion, lab workup was done including 
a complete metabolic profile, urine protein: creatinine ratio, 
Serum magnesium, and phosphorous. Remarkable 
improvement was noticed in her laryngotracheal disease within 

Figure 3b- Remarkable reduction in the papilloma lesion after 
3 doses of intravenous Bevacizumab.

MCJ-54-22

Figure 2: Extensive papillomatosis lesion causing complete 
obstruction of airway

9 weeks of therapy. The patient had significantly lower disease 
burden at the laryngeal level and in the trachea (Figure 3a& 3b).

Presently the patient continues to be on follow up and the 
interval between the procedures has been prolonged to 6-8 
months. The patient had no major or minor complication from 
the chemotherapy till date.

DISCUSSION:

RRP can be life threatening as it can cause airway narrowing 
due to mass effect of the papillomatous lesion. The most 
common outcome is  morta l i ty  re lated to di ff icul t 
intubation/anaesthesia, cancerous transformation and severe 
pulmonary infections. The classical treatment modality is 
surgical debridement. Adjuvant therapies are advocated in 
cases with multiple surgical procedures, extensive lesions and 

[2]in the cases with pulmonary involvement . 

Bevacizumab (Avastin, Genetech Inc., South San Francisco, 
CA) is a recombinant humanized monoclonal immunoglobulin 
G antibody which inhibits angiogenesis of the human vascular 
endothelial growth factor-A (VEGF) and blocking their binding 
to VEGF receptors (VEGFR). Bevacizumab blocks the 
development of a tumor’s own blood supply and helps slow 

[3]down the tumour growth . Intralesional or Intravenous 
administration of Bevacizumab have shown beneficial effect in 
increasing the interval between surgeries as well as resolution 
of the lesions in a few patients. Improvement in voice too has 

[4,5]been reported in many patients .

While intralesional injections are not reported to have any 
systemic complications, systemic administration of the drug is 
known to cause fewer side effects like proteinuria, 
hypertension, joint pain, haemoptysis, and lethargy which 
mostly improve after discontinuation of therapy. These 
complications have  been reported more commonly in adults 

[6-8]than in children .Figure 3a

Figure 3b

Figure 3a- Reduction in laryngeal lesion after first dose of 
intravenous Bevacizumab.
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CONCLUSION:

The mainstay of treatment is surgical excision of papillomatosis 
lesion. Adjuvant therapy for RRP with intravenous 
Bevacizumab has shown promising results and may be used in 
aggressive cases. Although Bevacizumab usage has been 
increased in recent past for the management of RRP, its efficacy 
for intralesional and systemic administration needs multicentric 
trials. The long term side effects and dose adjustments in 
paediatric cases also need further research.
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