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Foreword by Professor Shajahan Yasin     

BMedSc (Hons) Chief Examiner  

The BMedSc (Hons) is such a transformational year and I congratulate all our graduates on 

rising up to this challenge. 

I am sure you now better appreciate how new knowledge is generated and understand more 

clearly how you can use this information for improved care of your patients. The learning 

curve is very steep. On completing the course, I am sure your ability to communicate new 

findings in science would have significantly improved. 

While I believe the BMedSc (Hons) degree will improve your practice of medicine, I hope 

many of you will continue to do important research to advance scientific understanding of    

illness and disease. Doctors and clinicians are advocates of patients and their families, and 

the resulting proximity to patients helps to prioritize and humanize research.  

I expect this degree will also spur you to many achievements and hope you will take on future 

leadership roles as well as become opinion makers in the profession. I hope you will                         

encourage and inspire more clinicians to get involved in research.  

So again, congratulations on your achievements! We at the School wish you the very best in 

your future careers. Please keep in touch. We will be keen to know how you are doing and 

would want to help in any way we can.  
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Foreword by Dr Kyi Kyi Tha 

BMedSc (Hons) Coordinator 

My greetings to you. 

Congratulations to the students who have recently completed the BMedSc (Hons). This 

yearbook is one of the sweet memories of the BMedSc (Hons) 2016 program.  

In 2015, we introduced a new intake into the BMedSc (Hons) program in November and 

it recorded our highest achievement thus far with nine full time students successfully 

completing their research degree.  

It is my pleasure to see and appreciate the successful completion of the students’             

projects; with an opportunity as an academic coordinator to support them in building up 

their research skills and strengths throughout the program.  

I would like to thank all the supervisors and professional staff of the BMedSc (Hons) 

2016 program for their contributions and look forward an even better year in 2017.  

Thank you. 
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Foreword by Associate Professor (Practice)  

Dr Nor’azim Mohd Yunos 

BMedSc (Hons) Coordinator   

Coordinating the BMedSc (Hons) 2016 program has been a great and enriching                                          

experience. Observing how the students developed their research skills over the course 

of the program gives a sense of fulfilment. It is greatly satisfying that at the end of the 

course, the students are able to confidently articulate their research projects and share 

the analysis of their results in a concise and scientific manner.  

The BMedSc (Hons) 2016 program also saw significantly greater participation from the 

Clinical School Johor Bahru (CSJB). Out of the 9 projects, 5 were based in CSJB. This is a 

trend that I hope will continue to grow in the coming years with wider scope of                                

collaboration with our local healthcare partners. 

I would like to thank all the supervisors for their great contributions to the program. A 

big thank you also goes out to Ms. Pang Pei Ling for the excellent job in managing the 

professional support for the program in CSJB.  

To all the BMedSc (Hons) students of 2016, my heartiest congratulations. We are proud 

of you!   
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Bachelor of Medical Science (Honours) 2016  

The Bachelor of Medical Science (Honours), BMedSc (Hons) program was introduced by the 

Jeffrey Cheah School of Medicine and Health Sciences in 2012 as an accredited honours            

degree by research. The program is designed to enable students to experience and gain an                 

in-depth understanding the essence of research.  

The 2016 program that concluded recently recorded a full intake of 9 students, which is the 

highest by far since the program was introduced. The increase in awareness of BMedSc (Hons) 

and the introduction of the summer semester contributed to this encouraging number. The      

summer semester allows students to commence the program in November and complete it by 

the end of June. This timing dovetails with our MBBS graduates’ completion of their MBBS 

course and their commencement of internship. Gaining research skills and earning a degree that 

lays the pathway to advanced postgraduate research studies in later years represents a strategic 

step before joining the medical profession.  

The 2016 program also saw involvement of all the 3 sites of the Jeffrey Cheah School of                  

Medicine and Health Sciences; namely the Sunway campus (3 projects), Clinical School Johor 

Bahru (5 projects) and Segamat (1 project). Apart from learning through the actual conduct of 

research, the 9 students also had formal sessions arranged by the School such as workshops on 

database search, End Note and applied statistics.  

One of the strengths of the program is the close supervision and mentoring of the students by 

their supervisors. These supervisors provide guidance on the various steps of research including 

the literature review, methodology and results analysis. Support and monitoring of the research 

progress is also provided by the BMedSc Academic Coordinators—Dr Kyi Kyi Tha and Associate 

Professor Dr Nor’azim Mohd Yunos— and the management team led by Ms Thavamaney                      

Vadiveloo.  

We congratulate all the students on their completion of the BMedSc (Hons) program. Their                 

diligence and dedication has brought them here and they should be proud that they are now 

one step ahead in the domain of research. Our congratulations also go out to all supervisors for 

their effort and contributions in guiding the students. All in all, 2016 has been a good year for 

the BMedSc (Hons) program and we are now working hard towards a better 2017.  
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Dr Kevin CHANG Yue Wei 

After-hours Intensive Care Unit (ICU) Discharges: Impact on Outcomes 

Supervisor: Assoc. Prof. Dr. Nor’azim Mohd Yunos, Monash University Malaysia 

Co-supervisors: Assoc. Prof. Dr. Rafidah binti Atan, Monash University Malaysia 

 Assoc. Prof. Dato’ Dr. Mohd Basri Mat Nor, International Islamic University Malaysia 

 

ABSTRACT 

In 2000, Goldfran and Rowan discovered 

that after-hours ICU discharge practices 

were associated with poorer patient             

outcomes, including in-hospital mortality. 

Since then, numerous international studies 

conducted in developed countries have     

replicated these findings. 

However, the findings have not been                

universal. These inconsistent findings have 

been attributed to the diverse health                   

system organisations and varying patient 

characteristics among the different              

countries studied. 

To date, no study has investigated the effect 

of after-hours ICU discharge practices on 

patient outcomes in Malaysia. The                   

Malaysian healthcare system has its own  

unique features, which calls for a study on 

the impact of after-hours discharge                       

practices specific to our setting. 

  

As Monash alumnus, I am               

always open to learning.              

Before I started the BMedSc 

(Hons) degree, I had no                 

research experience and            

frankly felt intimidated by                

research. But now, having                

undergone the course, I can 

say that I am no longer a 

stranger to research. In fact, 

I am a researcher. 

This degree will better equip 

you in analyzing and questioning research, and not take it for the 

gospel truth. Yes, the Monash MBBS Program has taught us  to 

interpret the results but BMedSc (Hons) takes us just a step                    

further. In doing this degree, you will acquire a whole new set of 

research skills, such as reviewing the literature, deciding on                   

research methodology and analyzing the  results. In addition, you 

will also venture into  actual scientific writing, a very useful skill, 

as you prepare your presentations and minor thesis. 

So, opportunity when it comes knocking at your door, let it in. 

For me, this BMedSc (Hons) degree was an opportunity. A golden       

opportunity to learn and improve myself. The timing of the                 

degree was perfect as it sat between MBBS and housemanship. 

Hence, time spend obtaining this degree, I would say is definitely 

time well spent. 

As Monash has engrained in each and every one of us: ‘Ancora    

Imparo’. I am Dr Kevin Chang and I am still learning. 
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ABSTRACT 

A strong foundation in pre-clinical pathology is 

an important contributor to competency in later 

practice: from ordering and interpretating  tests 

for patients, to confirming  diagnoses based on 

disease pathogenesis and even in patient safety 

and infection control. 

Upon graduation, house officers have limited           

access to gross pathology specimens and                   

histopathology slides as pathology attachments 

are excluded from traditional internship                         

rotations; especially in non-teaching hospitals. 

Pre-registration house officers exposed to a new 

curriculum in the UK were reported to have a 

‘lack of knowledge’ in pathology and appropriate 

drug treatment. 

Hence, a ‘Pathology gap’ exists that needs to be 

addressed. 

Literature review findings showed a lack of                 

publications on digital learning resources for              

pathology education geared towards clinical                  

medical undergraduates/ interns, which this                

project hopes to address. 

Dr WAN Ken Lee 

Development and Evaluation of an Interactive 3D Digital Pathology Repository (iDPR): 

A Pilot Study 

Supervisors: Assoc. Prof. Dr. Arkendu SEN, Monash University Malaysia 

Co-supervisors: Assoc. Prof. Dr. Lakshmi SELVARATNAM, Monash University Malaysia;  

         Assoc. Prof. Dr. KHOO Joon Joon, Monash University Malaysia;  

         Prof. Dr. Pathmanathan A RAJADURAI, Pathology Laboratory, Subang Jaya Medical Centre 

 

Hi everyone, I am Wan 

Ken Lee. Obviously, I  

enrolled in BMedSc 

(Hons) after  my MBBS 

Degree because I 

wanted to innovate 

pathology education. I 

was touched by the 

Three Princes of                      

Serendipity when I 

found the knowledge 

gap in pathology education. So, I wanted to pursue a                              

research degree to bridge this gap by developing a website 

to address this ‘pathology gap’ and also evaluating whether 

this will be effective for pathology learning for future                       

generations. 

Some of the beneficial aspects of the BMedSc (Hons)                     

program are that it is actually a good opportunity for you to 

publish in peer reviewed journals. I was very fortunate in 

that along with Assoc Prof Dr Arkendu Sen, Assoc Prof Dr 

Lakshmi Selvaratnam, Assoc Prof Dr Khoo Joon Joon and                       

Prof Pathmanathan A.Rajadurai, I actually published full               

papers in 2 peer reviewed journals. 

I feel you need a sense of humility to always know when you 

need to ask for help. It is a good thing when pursuing 

BMedSc (Hons) because the requirements are demanding 

and you need to be able to carry out self-directed learning. 

The learning curve is quite steep. But if you have the passion 

and the thirst for knowledge, you will actually overcome this 

fear of the steep learning curve. 
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 Dr Balakavitha BALARAVI PILLAI 

The Targeted Knockdown of Cation Transporters, via pH-Sensitive Inorganic               

Nanoparticles, Suppresses the Growth/ Survival of Breast Cancer Cells through                  

Altered Akt and MAPK Signaling 

Supervisors: Assoc. Prof. Md Ezharul Hoque Chowdhury, Monash University Malaysia 

Co-supervisor: Prof. Iekhsan OTHMAN, Monash University Malaysia 

 

Hi, I am Balakavitha and I am among the 

BMedSc (Hons) students in this pioneer 

batch of the November 2015 intake. I have 

learnt a lot during the BMedSc (Hons) here. 

It’s a two semester course and the learning 

curve that’s needed is really steep.  

My research was a wet-lab based research- 

purely in-vitro lab work. The skills that I 

learnt throughout the course were                         

significantly different from what I’ve learnt 

in my 3 clinical years.  It is really a good 

platform to start off on research especially 

for someone who wants to go further into              

research, perhaps into PhD or Masters in 

the future. 

It is also a good point of learning and                  

revising our first 2 years of pre-clinical 

learning. So, I would encourage you to try 

it. 

 ABSTRACT 

Breast cancer is the leading cause of cancer among women. The                     

approach to breast cancer treatment depends upon which of five 

broad molecular subtypes of cells is causing the disease. The                 

subtypes are: human triple negative breast cancer (TNBC),                       

Luminal A (LumA), Luminal B (Lum B), epidermal growth factor 

receptor-2 positive (HER2+) and the oestrogen receptor negative 

(ER-) subtypes.  Each subtype is characterised by a distinct tumour                   

heterogeneity, symptomology and natural course, thus                               

necessitating different therapeutics. Importantly, the prevalence 

of metastasis is high among breast cancers compared to other                       

malignancies. Epigenetic mutations are abundant and leads to                 

cancer cells becoming resistant to chemotherapy .  

This is because the recurrence of the primary tumour is high, even 

after prior clearance. A major drawback for the successful                         

treatment of many cancers is the development of multidrug                   

resistance (MDR). MDR in this context is the resistance of cancer 

cells to chemotherapy as a result of genetic and epigenetic chang-

es, incurred after prior exposure to anticancer drugs. Overexpres-

sion of ion channels and transporters have been observed in most 

breast cancer subtypes 1,2. 

The approach of specific gene knockdown facilitated using short 

interfering RNA (siRNA) via nanoparticle vectors, in-vitro, is                   

beginning to be used widely in cancers 3. We explored the                       

potential of suppressing functions of plasma membrane ion                     

channels and transporter proteins in breast cancer. Other gene 

studies have demonstrated the overexpression of two key                     

divalent cations regulators’, ie, magnesium and calcium ion                      

channels and transporters, namely TRPV6, TRPC6, TRPM7, 

TRPM8, MAGT1, SLC41A1, SLC41A2, ORAI1, ORAI3 and ATP2C1 in 

a variety of breast cancer subtypes. Hence, we tested our hypoth-

esis that siRNA mediated gene knockdown of cation channels and 

transporters via pH sensitive inorganic nanoparticle- carbonate 

apatite, might reduce breast cancer viability. 
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ABSTRACT 

Atrial fibrillation (AF) is a commonly encountered                 

atrial arrhythmia after cardiac surgery. Incidence 

rates of between 10-40% have been reported in 

previous studies.  

The occurrence of post-operative atrial fibrillation 

(POAF) is associated with poor outcome and                  

increased resource utilization even though the        

arrhythmia is usually self-limiting.  

Certain risk factors predispose an individual to                           

develop AF in the post-operative period. The                        

relationship between these risk factors and POAF 

were established in studies conducted mainly in         

Western countries.  

There is a paucity of information with regards to 

the predictors and outcomes of POAF in Malaysia, 

where the difference in population characteristics 

may limit the relevance of studies conducted                

elsewhere. 

 Dr CHOU Zhao Quan 

A Single Centre Retrospective Review on Atrial Fibrillation after Coronary Artery              

Bypass Grafting 

Supervisors: Dr. Ahmad Farouk MUSA, Monash University Malaysia 

Co-supervisors: Prof. Rusli NORDIN, Monash University Malaysia 

         Dato’ Sri Dr. Jeswant Dillon, National Heart Institute Malaysia 

 

I am one of the BMedSc 

(Hons) students from Year 

2016. I would like to share 

my experience with               

regards to this course. 

The timing of this course is 

very convenient. I will only 

start my housemenship in 

August this year. So,      

instead of having 8 to 9 

months of prolonged            

holiday, the BMedSc 

(Hons) is a very good               

degree to undertake to improve and polish our knowledge 

of Evidence-based Medicine as well as in the research                

department. 

I believe this has been a very good experience for me. This 

important research study that I have done has given me a 

lot of experiences that I otherwise wouldn’t have                    

obtained in my housemanship years.  

I believe this degree will prove to be very valuable in the 

future. 
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ABSTRACT 

Journals have been rated by impact factors (JIF) since 1963. 

Libraries purchase high-JIF journals, and researchers read 

papers published in high-JIF journals, and cite them. Low-JIF 

journals were usually unavailable in libraries; consequently 

they were less cited. 

With today’s availability of open access journals and online 

search engines, articles are available regardless of JIF.  

Does publishing in a high-JIF journal still ensure more                 

citations? Or is an article’s accessibility the major factor in 

future citations? 

 Dr CHUA Soon Kyit 

Value of the “Impact Factor”: Does Journal Impact Factor (IF) Have A Greater     

Influence on Article Citations Than Free Online Accessibility of Journals?              

Supervisors: Assoc. Prof. Dr. Suneet SOOD, Monash University Malaysia 

Co-supervisors: Dr. Ahmad Munir QURESHI, Monash University Malaysia 

 

 

 

 

 

 

 

 

 

I personally think that BMedSc (Hons) is a 

good learning experience. The struggle is 

real, but learning is fun. 
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ABSTRACT 

Tuberculosis represents a major global 

threat. There has been a worldwide 

rise in the incidence and relapse as 

well as poor treatment outcomes of 

TB. 

Recent studies have indicated that 

comorbid conditions especially HIV            

co-infection, poverty and low          

educational levels, smoking, alcohol 

abuse and intravenous drug use are 

predictors of poor treatment                    

outcome. 

This study examined the predictors of 

poor treatment outcomes of TB                

management in a rural setting in                

Malaysia. 

Dr Mohammad Rafiq SHAJAHAN 

Predictors of Re-emerging Tuberculosis and Treatment Outcomes in a District 

Health Facility in Malaysia 

Supervisors: Assoc. Prof. Naganathan PILLAI, Monash University Malaysia 

Co-supervisors: Assoc. Prof. Amudha KADIRVELU, Monash University Malaysia;  

          Prof. Parasakthi NAVARATNAM, Monash University Malaysia 

 

My research was a retrospective cohort 

study, which involved going through a lot 

of patient notes in a Malaysian rural 

setting in Segamat. I created a data             

collection sheet to standardize data             

collection so that the important                     

outcomes were systematically collected. 

The BMedSc (Hons) Program was very 

good for me because I just completed my 

medical studies where doing a major       

research study was not a major                    

component. I had to do everything from 

scratch. This included submission of the 

protocol for ethics approval to the                  

Medical Research Ethics Committee (MREC) and the Monash University 

Ethics Committee (MUHREC), designing the program, carrying out data 

collection, entering data into the statistics program for analysis, and                

coming out with the 15,000 words thesis. All this was done under the close 

supervision of my supervisors, Assoc Prof Dr Naganathan, Assoc Prof Dr 

Amudha and Prof Parasakthi. 

Time management was a significant challenge for me. The learning curve 

was steep and the things that I’ve learnt are indispensable. I don’t think 

there is any other program that is quite like this one; that provides this 

kind of comprehensive learning about research especially aspects related 

to collecting data, data analysis, coming up with a protocol, understanding 

how to write a research article, and publishing it, as well as  how to go 

about getting ethical approvals. 

My knowledge grew in many areas including statistics, and tuberculosis 

(which is the main area of my research), and learning how to go about                        

designing a poster and then presenting it is invaluable.  

When I look at paper now, I am going to be able to understand why they 

did that particular statistical test and the limitations of the study.  

It is an incredible experience. 
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The table below describes the studies carried out in respective countries on the 

prevalence of complications in thalassaemia. 

 

This demonstrates that data on heart and liver complications are lacking in               

Malaysia. Heart complications were the leading cause of death in Malaysian                

thalassaemia patients (Malaysian Registry 2010). This significant gap in knowledge 

necessitates a study on the prevalence of heart and liver complications in the       

Malaysian thalassaemia population.  

Complications Italy1 Egypt2 UK3 Iran4 Malaysia5,6 

Heart iron overload - 18.5% 59% 3.6% - 

Liver iron overload - 87.1% 65% 89.3% - 

Heart failure 6.8% - - 5.3% - 

Diabetes 6.4%   41% 0% 8% 

Hypothyroidism 10.8% - 14% 2.1% 0% 

Heart 
Heart failure 
Arrhythmia 

Cardiomyopathy 
Sterile pericarditis 

Liver 
Liver cirrhosis 
Hepatocellular 

carcinoma 

Endocrine 
Hypogonadism 
Growth failure 

Hypothyroidism 
Diabetes mellitus 

Dr LEE Mei Yun 

Complications of Thalassaemia among Malaysian Adults with Thalassaemia Disease– 

A Single Centre Cross-Sectional Study 

Supervisors: Assoc. Prof. NGIM Chin Fang, Monash University Malaysia 

Co-supervisor: Dr. Amutha RAMADAS, Monash University Malaysia 

I am extremely grateful to be 

given such opportunity by 

Monash to venture into                   

something as important as the 

BMedSc (Hons) degree. In doing 

this, I have grown by leaps and 

bounds; constantly learning 

new things and improving               

myself along the way.  

It has also made me realise that 

medicine is not just confined to 

the patient’s bed; the healing 

hands may work beyond that, 

into the research field,                  

exploring and discovering new 

medical findings. And one thing 

that is certain: medicine is               

never ending, and therefore, 

we must take every opportunity 

to learn.   

Ancora Imparo, I am still               

learning. 
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ABSTRACT 

Thalassaemia is a spectrum of inherited blood disorder that affects                                

haemoglobin synthesis. In Malaysia, there were 6364 patients with                                 

thalassaemia in 2015 (Malaysian Registry).    

The complications of thalassaemia largely arise from iron overload due to                    

regular blood transfusions and from the disease itself (dysregulated iron                 

homeostasis). This excess iron deposit sin organs such as heart, liver and               

endocrine glands; resulting in complications as illustrated below. 

            



 Dr TAN Xi Jin 

Polymyxin B and Amniotic Membrane as Emerging Therapies in the Treatment of Diabetic 

Foot Ulcers: A Survey on Patients’ Knowledge, Attitude, Behaviour & Perception 

Supervisors: Assoc. Prof. Anil GANDHI, Monash University Malaysia 

Co-supervisor: Prof. Dr. Rusli NORDIN, Monash University Malaysia 

 

I have always been interested in the                 

intercalated Bachelor of Medical               

Science year that is offered as part of 

the MBBS program in many leading 

universities. When Monash University 

Malaysia opened this program to                    

students who have completed their 

basic medical   degree but have yet to 

commence internship, I jumped at the 

chance, and have never looked back 

since. 

Being the research naive person that I am, the BMedSc (Hons)                    

program has provided me the opportunity not only to be actively             

involved in research, but to design and conduct my very own                       

research project. This seemed like a daunting task, and I questioned 

myself if I could ever pull this off, more so when I had no experience 

in research whatsoever.  

The BMedSc (Hons) program presents lots of learning opportunities, 

and the learning curve is steep. However, this program allows for a 

flexible style of learning, and   students can learn at their own pace. 

Under the guidance of my dedicated supervisors, I not only gained 

insight into the world of research, but also developed and gained 

new skills in research and scientific writing, and I now have a greater             

appreciation for the importance of research. Besides my newly                  

acquired skills in research and scientific writing, I also developed                

critical thinking skills and time management skills, and even managed 

to overcome my fear of public speaking. 

My BMedSc (Hons) journey has been an amazing journey of growth 

and discovery. As with any journey, there are bound to be ups and 

downs, but the lessons learnt and experience gained has been                          

invaluable. There were occasions where I was on the verge of giving 

up, but thanks to the tremendous support and encouragement from 

my supervisors, and the academic and administrative staff here, I                

persevered, and I am glad to say that I made it to the finish line. This 

has no doubt been a challenging journey, but it was truly a rewarding 

one. If I were to go back in time, and presented with the same                         

opportunity of taking up the BMedSc (Hons) program, I would make 

the same choice in a heartbeat. 

ABSTRACT 

Diabetes is a chronic condition which in                        

recent years has seen an increase in                        

prevalence globally, and has been likened to a 

“global health emergency”. The National 

Health & Morbidity Survey (NHMS) 2015                

reported the overall prevalence of diabetes in 

adults aged 18 years and above to be 17.5%, 

compared to 15.2% in 2011.  

Diabetes and its complications are major                    

causes of  morbidity and mortality. A                    

common complication of diabetes is the                

development of diabetic foot ulcers (DFUs), 

with up to 1 in 4 diabetic patients developing 

a DFU in their lifetime.  

The management of DFUs is challenging. In 

recent years, a number of newer modalities 

aiming to enhance healing of DFUs have been 

studied, which includes the use of amniotic 

membrane, topical honey, topical antibiotics, 

and hyperbaric oxygen therapy.  

Complications of diabetes are largely                            

preventable, hence the need for good                      

diabetic education. Looking at knowledge 

levels among patients with diabetes, a few 

studies have demonstrated good knowledge 

scores among patients with diabetes. Another 

study showed poor knowledge scores among 

patients with diabetes, and patients with 

DFUs have also been shown to have poor foot 

care knowledge. However, there is a lack of 

studies assessing the knowledge, as well as 

attitude, behaviour, and perception of                     

subjects towards emerging therapies for the 

management of DFUs. 
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 Dr HU Su Eng 

Comparison of Electrolytes and Haemoglobin Measurements between Central                       

Laboratory Analysers and Intensive Care Unit Blood Gas Analysers  

Supervisors: Assoc. Prof. Dr. Nor’azim MOHD YUNOS, Monash University Malaysia 

Co-supervisors: Assoc. Prof. Dr. Rafidah binti ATAN, Monash University Malaysia 

 

I decided to undertake 

BMedSc (Hons) after my 

MBBS and before the start 

of my housemanship. It is a 

completely different                 

experience from my             

medical studies and                 

working life.   

Throughout the one-year 

course, with the help of my 

supervisors, academic and 

non-academic staff, I                

developed new skills and managed to conduct a study to 

solve a clinical problem. The first-hand experience in               

conducting the study truly made me a more evidence-

based physician.  

Besides that, I learnt how to do literature review, to                 

analyze the data collected systematically, to write up a 

thesis, to create a scientific poster, and to give                      

presentations. The experience will be invaluable in my 

medical life or any other field that I may undertake in the 

future. 

 ABSTRACT 

Blood gas analyser is one of the most commonly 

used diagnostic near patient equipment in the              

intensive care unit.  The first application of blood 

gas analysis began with the Copenhagen polio                 

outbreak in 1952. Over time, blood gas analysers 

have improved and expanded in their functions to 

include more parameters, such as electrolytes,                

metabolites, and haemoglobin, that should also be 

closely monitored in the management of critically ill 

patients. 

However, these newer innovations have not been 

fully accepted as reliable means to measure                              

electrolytes and haemoglobin comparable to the       

conventional central laboratory analysers. Different 

studies, with different methods, have produced 

different results. Hence, effort should be taken to 

conduct comparative study in order to find out the 

agreement of blood gas analysers and central                         

laboratory analysers in each institution.   
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