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Editorial

Diabetes: ‘Poverty amidst Plenty’ and ‘Hunger – in the Modern World of 
Plenty’ in the Twenty First Century

Urban John Arnold D’Souza, Aza Sherin Mohamad Yusoff, Sadia Choudhury Shimmi
Faculty of Medicine and Health Sciences, Universiti Malaysia Sabah, Sabah, Malaysia

According to the latest report of the United 
Nations (UN), about 20 million people are 
facing famine with around 1.4 million children 
are at a risk of dying. Secretary General Antonio 
Guterres of the United Nations has made it clear 
to the world that, parts of Nigeria, Somalia, 
Yemen and south Sudan are at a higher risk of 
the famine and a possible catastrophe that may 
be highly dangerous to the mankind. Diabetes 
mellitus is a metabolic disorder, wherein plenty 
of sugars or glucose in the blood circulation, 
keep the cells and tissues hungry because it is an 
insulin related disorder. Similarly, in the modern 
World of plenty, where a greater number of World 
populations are filled with enormous wealth and 
food and amidst this population, a less fortunate 
population is dying because of hunger! Shortage 
of food, malnourishment and few people dying 
on a daily basis are the outcome of the famine. 
According to the UN, lack of money in the UN 
treasury, donor countries, conflicts, problems of 
delivery of relief are few of the concerns which 
are looming the UN. 

	 On the other-hand nutrient deficiency is 
another major problem that mainly affects the 
children in the world. Micronutrients, vitamins 
–A, folate, minerals –iodine, iron and zinc 
deficiencies are due to a lack of quality of food 
due to the lack of awareness which affect both 
the physical and mental health. Billions of people 
are possessing one or the other micronutrient 
deficiencies such as folate, vitamin A, iodine, etc., 
which results in weakening the immune system 
and vulnerable to a variety of diseases. Around 
30 – 35% of the children in the developing 

world are vitamin A deficient with a high grade 
of health problems. Anaemia among the women, 
iodine deficiencies, though they eat plentiful is 
a masked hidden hunger. Inadequate diet or its 
quality need to be made aware to the parties. 
Micronutrient deficiency is not a problem only 
among the poor but also among the affluent where 
there is no proper awareness among the public. 
A variety of food in moderation such as eggs, 
fish, legumes, meat, fruits and vegetables are in 
daily need for the body for a normal physical 
and mental growth. Southeast Asia being mostly 
a green belt, luckily has a wealth of blessing 
but need the responsibility of educating the 
public at large on the need of micronutrients on 
a day-to-day regular basis is a priority. Poverty 
amidst plenty as stated above also applicable in 
terms of micronutrients, and hunger only is not 
the cause for lack of food, but plenty of food 
without proper awareness also may be a kind of 
‘poverty amidst plenty’. If proper awareness and 
nutritional education is made available at large to 
the growing population of the world along with 
generosity of affluent may make a difference in 
the world. Let us join hands in alleviating the 
hunger of the world!
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ABSTRACT

Cancer is the leading cause of morbidity and 
mortality worldwide and has put heavy burden 
on public resources. The incidence of cancer and 
cancer related deaths are both increasing in trend. 
The conventional treatment for cancer includes 
surgery, radiation therapy and chemotherapy. 
However, the use of radiotherapy and 
chemotherapy, though effective, can be limited for 
their toxicities. Better understanding of human 
immunological system has enabled researchers to 
develop novel immune-based therapeutic agents 
for cancer.  The effectiveness of immunotherapy, 
either as a single or combination therapy with 
conventional treatment has been proven through 
numerous studies. Immunotherapy also has the 
advantages over radio-chemotherapy for being 
less toxic, and more target-specific. There are 
many types of immunotherapies established for 
treatment of cancer. These include monoclonal 
antibodies, prophylactic vaccines, immune 
adjuvants, and cytokines. Beside the existing 
therapy, various investigational immunotherapy 
candidates are currently undergoing active 
development, such as therapeutic cancer vaccines 
and CAR-T cell therapy, providing better option 
for treatment of cancer in the near future.  
 
Keywords: cancer, immunotherapy, monoclonal 
antibodies, vaccines, cytokines, chimeric antigen 
receptors

INTRODUCTION

Cancer is one of the leading cause of morbidity 
worldwide and associated with high fatality 
rate. It affects the overall quality of life and 
substantially burden the public health care 
expenditure. The incidence of numerous type 
of cancers shows an increasing in trend. In 
2012, 14 million new cases of cancer have 
been documented. However, the incidence is 
expected to increase up to 21 million by 2030.1,  

2 Despite the advances made in development of 
cancer treatment, it remains as one of the major 

cause of death. About 8 millions of people died 
due to cancer in 2012, and it is expected to rise 
to 13 million by 2030.3

	 Breast, lung, cervix, stomach and 
colorectal cancers are among the most common 
cancers in women. While for men; lung, prostate, 
colorectal, stomach and liver cancers are the 
commonest. Tobacco use contributes about 20% 
of cancer death, and in developing countries, 
20% of infection-associated cancers are 
contributed by HBV/HCV and HPV infection.3 

	 There are varieties of treatment modalities 
available for cancer, with indication depends on 
the type and stage of cancer, general well-being 
of patient, as well as socioeconomic factors. 
Conventional treatments for cancer include 
surgery, radiotherapy and chemotherapy. The 
use of cancer chemotherapeutic agents often 
limited for their toxicities.4 

	 Advance research made in immunological 
field has enable a breakthrough discovery of 
development of novel cancer immunotherapy. 
This therapy works through either manipulation 
of human own immune system or by 
administrating exogenous laboratory-made 
immune cells into human body to fight against 
cancers.5 The advantages of immunotherapy 
compare to conventional treatment include, it 
causes less adverse effect, more target-specific 
and some immune cells have the ‘long-term 
memory’ to prevent cancer recurrence.6

	 In history, William Coley is the first 
person who realised the potential use of immune 
cells to fight against cancers.7 He noticed 
that, some of his patients who acquired post-
surgical infection, showed better improvement 
in their cancer progress. He continued the 
discovery by treating his cancer patients through 
provoking immune system by using specific 
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cultured bacteria, known as Coley toxins.2 
Since then, more researches have been carried 
out and discoveries being made in developing 
immunotherapy. In recent decades, there is 
increase in number of immunotherapy receiving 
approval for cancer treatment. It has become a 
vital component of treatment regimen for certain 
types of cancer.8  

UNDERSTANDING CANCER 
IMMUNOLOGY

Tumour-associated antigen (TAA) is a specific 
antigen expressed by most cancer cells. TAA 
can come from various sources which elicits 
different immune responses. The examples 
include TAA derived from oncogenic viruses, 
overexpression of cellular proteins, and mutated 
genes and onco-suppressor by-products.9 

	 Activation of cytotoxic T-cells (CTL) 
is the key element of immunological reaction 
towards cancer cells. CTL is produced by 
cancer infiltrating lymphocytes. It recognizes 
TAAs which present on the MHC Class I 
molecules on tumour cell surface. Subsequently 
the Fas/FasL pathway will be activated by CTL 
and initiate the programmed-cell death of the 
malignant cells. 

	 However, cancer cells can develop 
mechanism to escape human immune attack to 
be manifested clinically. This can be achieved 
by several means include by reducing number of 
MHC Class I on surface to avoid immune cells 
recognition, inhibitory signalling, and activation 
of immunosuppressive activity.9 Thus, the 
principal mechanism of cancer immunotherapy 
is through improving the ability for cancer 
cells recognition or by introducing the missing 
immune system components. .  

DIFFERENT MODALITIES OF 
IMMUNOTHERAPY 

Cancer immunotherapy can be “passive” or 
“active” therapy. “Passive” immunotherapy 
includes treatment with monoclonal antibodies, 
tumour adjuvant, and delivery of cytokines which 
directly initiate anticancer activity.10 “Active” 
immunotherapy refers to the use of vaccination 
to stimulate patient own immune system; as a 
treatment, itself or as a cancer prophylaxis.11 
However, this is an ambiguous term, as some 
immunotherapy can be both active and passive 
therapy (e.g. monoclonal antibodies therapy). 

	 Immunotherapy can be further classified 
into specific; which triggers T-cells responses 
against tumour-associated antigens and non-
specific therapy; which not targeting to any 
specific antigens (Table 1).10, 12

Table 1 Classification of cancer immunotherapy12

Immunotherapy Active Passive

Specific Cancer vaccines; tumour-associated 
or viral antigens

Injection of monoclonal antibodies

Non-specific
 

Immune adjuvants
Cytokines therapy

Chimeric Antigen Receptor T-cell therapy    
(CAR T-cell)

I.	 Monoclonal Antibodies 

Monoclonal antibodies therapy is one of the 
most successful forms of immunotherapy for 

both solid and haematological cancers. The 
production of monoclonal antibodies is based 
on the selection of specific antigen for specific 
tumour growth (Table 2). 
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Monoclonal antibodies therapy is one of the most successful forms of immunotherapy for both solid 

and haematological cancers. The production of monoclonal antibodies is based on the selection of 

specific antigen for specific tumour growth (Table 2).  

 

 

Table 2 Tumour-associated antigen targeted by monoclonal antibodies13 
 
Antigen category Examples of antigen Tumour types expressing antigen 

Cluster of 

differentiation (CD) 

antigens 

CD20 

CD30 

CD33 

Non-Hodgkin’s lymphoma 

Hodgkin’s lymphoma 

Acute myelogenous leukaemia 

Glycoproteins EpCAM 

CEA 

gpA33 

Epithelial tumours (breast, colon, lung) 

Epithelial tumours (breast, colon, lung) 

Colorectal carcinoma 

Glycolipids Gangliosides Neuroectodermal tumours 

Carbohydrates Lewis-Y2 Epithelial tumours (breast, lung, prostate) 

Vascular targets VEGF 

VEGFR 

Tumour vasculature 

Epithelium-derived solid tumours 

Growth factors ErbB1/EGFR 

ErbB2/HER2 

Glioma, lung, breast head and neck tumours 

Breast, colon, lung, ovarian 

Stromal and 

extracellular antigens 

FAP 

Tenascin 

Epithelial tumours (colon, lung, pancreas) 

Glioma, epithelial tumours  

 
Monoclonal antibodies can be produced in the form of murine, chimeric, humanized or human 

antibodies (Table 3). Murine monoclonal antibody is the first generation of antibodies produced by 

hybridoma technology. It is prepared in the laboratory by injecting human cancer cells or its antigen 

protein into mice. This will activate immune reaction and production of antibodies. These antibodies 

will then be fused with laboratory-grown cells to form hybridomas, which allows massive production 

of antibodies.10 Nevertheless, the use of murine form of antibodies can be limited due to the risk of 

immune activation against these antibodies.  

 

 

 

Monoclonal antibodies can be produced in the 
form of murine, chimeric, humanized or human 
antibodies (Table 3). Murine monoclonal 
antibody is the first generation of antibodies 
produced by hybridoma technology. It is 
prepared in the laboratory by injecting human 
cancer cells or its antigen protein into mice. This 

will activate immune reaction and production 
of antibodies. These antibodies will then be 
fused with laboratory-grown cells to form 
hybridomas, which allows massive production 
of antibodies.10 Nevertheless, the use of murine 
form of antibodies can be limited due to the risk 
of immune activation against these antibodies.  

Table 3 Examples of different forms of monoclonal antibodies approved for treatment of cancer14

Monoclonal antibodies Target Type Indication(s)

Cetuximab EGFR Chimeric IgG Colorectal cancer
Panitumomab EGFR Human IgG Colorectal cancer
Trastuzumab HER2 Humanized IgG Breast cancer, gastric cancer
Pertuzumab HER2 Humanized IgG Breast cancer
Alemtuzumab CD52 Humanized IgG Chronic lymphocytic leukaemia 
Rituximab CD20 Chimeric IgG Chronic lymphocytic leukaemia
Ipilimumab CTLA-4 Human IgG Melanoma
Nivolumab PD-1 Human IgG Melanoma
Denosumab RANKL Human IgG Breast cancer, prostate cancer
Ibritumomab CD20 Murine IgG Non-Hodgkin’s lymphoma

	 Improvement in efficiency of immune 
reaction while at the same time reducing 
immunogenicity can be achieved through 
production of chimeric, humanized and fully 
human antibodies. The humanized monoclonal 
antibody developed by replacing Fc and Fv regions 
with human germline amino acid and production 
of fully human antibodies achieved through 
transgenic mice and phage display technique.13

Monoclonal antibody can cause direct cell 
deaths by inducing apoptosis of cancer cells 
through inhibition of signalling pathway for cells 
growth.13  It also indirectly induces cells death by 
recruiting cytotoxic cells such as monocytes and 
macrophages, and mediates cancer cell death 
through antibody-dependant cell mediated 
cytotoxicity (ADCC) or by binding to complement 
and mediate cancer cell death through induction 
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of complement dependent cytotoxicity (CDC).13 
Another mechanism action of monoclonal 
antibody is through vascular and stromal 
ablation thus retarding the tumour growth and 
vascularisation.15 Monoclonal antibodies also 
can be conjugated with radioactive substances, 
toxins or chemotherapeutic drugs targeting 
specific cancer cells improving its efficacy.  

Various Types of Monoclonal Antibodies 

A. 	 Naked Monoclonal Antibodies 

It is the most common type of monoclonal 
antibodies used for cancer treatment. It acts 
without being conjugated with other material. 
In the body, it will attach to antigens on tumour 
cells or some non-cancer cells or can be free 
floating (Table 4).

Table 4 Examples of naked monoclonal antibodies16
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A. Naked Monoclonal Antibodies  

 

It is the most common type of monoclonal antibodies used for cancer treatment. It acts without being 

conjugated with other material. In the body, it will attach to antigens on tumour cells or some non-

cancer cells or can be free floating (Table 4). 

  

Table 4 Examples of naked monoclonal antibodies16 

 

Example Mechanism of action Description 

Alemtuzumab Attaches and recruits immune cells 

to kill tumour cells  

 For chronic lymphocytic 

leukaemia 

 Target CD52 protein 

Trastuzumab Attaches and inhibits signalling 

pathway for tumour growth   

 For HER2-positive breast 

cancer 

 Target HER2 protein 

 

 

Trastuzumab is used as adjuvant chemotherapy for breast cancer patients with HER2-positive subtype 

(account for 20 – 30% for overall breast cancer incidence). Studies have shown that trastuzumab 

significantly contributed towards improvement in patient’s outcome and cost-effective in long term. 

Valachi et al. in their study demonstrated that treatment regimen consisting of trastuzumab and 

chemotherapy for HER-2 positive breast cancer, gave higher therapeutic outcome in term of 

pathological response rate (38%) compared to chemotherapy alone (21%).17 Although, initially, this 

treatment regimen could increase the treatment cost, however in the long run it is proven to be more 

cost-effective.18 

 
B. Conjugated Monoclonal Antibodies  

 

Conjugation of monoclonal antibodies with active substances such as chemotherapy drugs, 

radioactive particles or toxins provides transport mechanism for the drug to reach the specific target. 

It increases the efficiency of drug delivery avoiding toxic effects on normal cells (Table 5). 

Conjugated monoclonal antibodies are also useful for study of distribution of specific tissue in the 

body. For example, monoclonal antibody-213-immunoreactive (Mab 213-I) has been used to detect 

the details distribution of immuno-reactive olfactory and glomeruli cells in the rat olfactory 

system.19This is based on the Mab 213-I immune reaction against TGF; an antigen that also highly 

	 Trastuzumab is used as adjuvant 
chemotherapy for breast cancer patients with 
HER2-positive subtype (account for 20 – 30% 
for overall breast cancer incidence). Studies have 
shown that trastuzumab significantly contributed 
towards improvement in patient’s outcome and 
cost-effective in long term. Valachi et al. in their 
study demonstrated that treatment regimen 
consisting of trastuzumab and chemotherapy 
for HER-2 positive breast cancer, gave higher 
therapeutic outcome in term of pathological 
response rate (38%) compared to chemotherapy 
alone (21%).17 Although, initially, this treatment 
regimen could increase the treatment cost, 
however in the long run it is proven to be more 
cost-effective.18

B. 	 Conjugated Monoclonal Antibodies 

Conjugation of monoclonal antibodies with 
active substances such as chemotherapy drugs, 
radioactive particles or toxins provides transport 
mechanism for the drug to reach the specific 
target. It increases the efficiency of drug delivery 
avoiding toxic effects on normal cells (Table 
5). Conjugated monoclonal antibodies are also 
useful for study of distribution of specific tissue 
in the body. For example, monoclonal antibody-
213-immunoreactive (Mab 213-I) has been used 
to detect the details distribution of immuno-
reactive olfactory and glomeruli cells in the rat 
olfactory system.19This is based on the Mab 213-
I immune reaction against TGFα; an antigen 
that also highly expressed in variety of cancer 
cells. Thus, it could potentially provide a basis 
for better detection of cancer cells distribution. 
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Table 5 Different forms of conjugated monoclonal antibodies10, 16 

 

C. Bi-specific Monoclonal Antibodies  

Two distinct types of monoclonal antibodies were bind together to two different types of cancer 

surface antigens. Blinatumomab as example, targets CD19 protein on leukaemic/ lymphoma, while 

cells with another antibodies target CD3 on T-cells. Direct target for both proteins initiates a greater 

immune response attack against the tumour cells.20 

 
Adverse Effects of Monoclonal Antibodies 

 

Generally, monoclonal antibodies cause less adverse effects in comparison to conventional treatment 

such as chemotherapy. The potential adverse effects of monoclonal antibodies associated with the 

possibility of triggering immunological reaction following the therapy. It is relatively uncommon. 

However, monoclonal antibodies may prompt type I immune reaction (anaphylactic), mediated by IgE 

antibodies. Immediate immunologic reaction may affect specific organ and present with symptoms of 

allergic rhinitis, conjunctivitis, angioedema, asthma, urticarial, eczema, etc. or could affect multiple 

organs leading to anaphylactic shock.14 Administration of prophylactic antihistamine prior to infusion 

can prevent immediate hypersensitivity. 

 

Type II hypersensitivity also can occur in treatment with monoclonal antibodies. The patient may 

develop depletion in number of platelets, white blood cells and anaemia due to haemolysis. Patients 

also risk for type III characterized by vasculitis, serum sickness and respiratory problems. In delayed 

hypersensitivity (type IV), tumour lysis syndrome or cytokines release syndrome may occur.  

Type  Example  Description  
Chemolabelled  Brentuximab vedotin  Conjugated to chemotherapy  

 Target CD30 protein 

 For refractory Hodgkin’s Lymphoma 

Radiolabelled  Ibritumomab tiuxeta   Attached with small radioactive particles 

 Target CD20 antigen 

 B cells carcinoma, Non-Hodgkin Lymphoma 

Immunotoxins Moxetumomab 

pasudotox 

 Conjugated with anti-CD-22 exotoxin 

 Target specific antigens on surface cancer cells 

 Under clinical trials for B-cell malignancies 

C. 	 Bi-specific Monoclonal Antibodies 

Two distinct types of monoclonal antibodies 
were bind together to two different types of 
cancer surface antigens. Blinatumomab as 
example, targets CD19 protein on leukaemic/ 
lymphoma, while cells with another antibodies 
target CD3 on T-cells. Direct target for both 
proteins initiates a greater immune response 
attack against the tumour cells.20

Adverse Effects of Monoclonal Antibodies

Generally, monoclonal antibodies cause less 
adverse effects in comparison to conventional 
treatment such as chemotherapy. The potential 
adverse effects of monoclonal antibodies 
associated with the possibility of triggering 
immunological reaction following the therapy. It 
is relatively uncommon. However, monoclonal 
antibodies may prompt type I immune reaction 
(anaphylactic), mediated by IgE antibodies. 
Immediate immunologic reaction may affect 

specific organ and present with symptoms of 
allergic rhinitis, conjunctivitis, angioedema, 
asthma, urticarial, eczema, etc. or could affect 
multiple organs leading to anaphylactic shock.14 
Administration of prophylactic antihistamine 
prior to infusion can prevent immediate 
hypersensitivity.

	 Type II hypersensitivity also can occur 
in treatment with monoclonal antibodies. The 
patient may develop depletion in number of 
platelets, white blood cells and anaemia due 
to haemolysis. Patients also risk for type III 
characterized by vasculitis, serum sickness and 
respiratory problems. In delayed hypersensitivity 
(type IV), tumour lysis syndrome or cytokines 
release syndrome may occur.  

II. 	 Cancer Vaccines

Cancer vaccines can be classified either as 
prophylaxis or therapeutics (Table 6).    



8

Borneo Journal of Medical Sciences 11 (3) Dec, 2017:  3 – 12

Table 6 The classification of cancer vaccines12

8 
 

 

II. Cancer Vaccines  

 

Cancer vaccines can be classified either as prophylaxis or therapeutics (Table 6).   

Vaccine type Name of agent Indication 

Preventative Hepatitis B virus vaccine  Hepatocellular carcinoma 

 Human papilloma virus 

vaccines; Gardasil and Cervarix 

 Cervical cancer 

Therapeutic Vitespen  Melanoma and locally renal cell carcinoma  

 Prostate cancer 

 GVAX  Advance metastatic prostate cancer 

 Sipuleucel-T (Provenge) 

ProstVac-VF 

 Prostate cancer 

 

 BiovaxID  Non-Hodgkin’s lymphoma 

 

 

A. Prophylactic Cancer Vaccines 

Certain chronic and persistent viral infection can predispose the development of cancers in human. 

For example, chronic Hepatitis B and C virus infection predispose human for development liver 

cancer while Human Papilloma Virus (HPV) infection contributes for development of cervical 

cancer.21 Vaccination against these infections could provide protection against development of these 

cancers.  

 

Another approach of cancer vaccine is to prevent the recurrence rather than occurrence of a cancer. A 

personalised vaccine is formulated according to patient tumour’s mutant protein and indicated to 

patient who had received surgery and at high-risk of cancer recurrence. Several studies have 

demonstrated that it is effective in preventing cancer recurrence and inducing complete remission.22 

 
 

HPV vaccines for Cancer of Cervix 

 

Cervical cancer is one of the most common cancers among women. The incidence of cervical cancer 

is almost 500,000 worldwide and responsible for 250,000 casualties every year.23 Seventy per cent of 

overall cervical cancer is associated with HPV 16 and 18 infections. These infections also linked to 

the development of cancers of anus, vulva, vagina, and penis.24  

Table 6 The classification of cancer vaccines12 

A. 	 Prophylactic Cancer Vaccines

Certain chronic and persistent viral infection 
can predispose the development of cancers 
in human. For example, chronic Hepatitis 
B and C virus infection predispose human 
for development liver cancer while Human 
Papilloma Virus (HPV) infection contributes for 
development of cervical cancer.21 Vaccination 
against these infections could provide protection 
against development of these cancers. 

	 Another approach of cancer vaccine is to 
prevent the recurrence rather than occurrence 
of a cancer. A personalised vaccine is formulated 
according to patient tumour’s mutant protein 
and indicated to patient who had received 
surgery and at high-risk of cancer recurrence. 
Several studies have demonstrated that it is 
effective in preventing cancer recurrence and 
inducing complete remission.22

HPV vaccines for Cancer of Cervix

Cervical cancer is one of the most common 
cancers among women. The incidence of 
cervical cancer is almost 500,000 worldwide and 
responsible for 250,000 casualties every year.23 
Seventy per cent of overall cervical cancer 
is associated with HPV 16 and 18 infections. 
These infections also linked to the development 
of cancers of anus, vulva, vagina, and penis.24 

	 Gardasil and Cervarix are the two examples 
of HPV vaccines currently available in the market. 
Gardasil consists of purified proteins of 4 subtype 
of HPV (HPV 6, 11, 16, 18). Cervarix is made up 
of purified proteins of 2 subtype of HPV 16 and 
18.25, 26 Exposure to these proteins provokes the 
immune response and production of antibodies. 
These antibodies will provide protection against 
active infection and enhance immune attacks when 
active infection is present. 

	 HPV vaccines can effectively reduce the 
incidence of cervical cancer in young women, 
especially when given at their early age or before 
sexually active.27 HPV vaccines can provide up 
to 98% preventive efficacy against cancer of 
cervix caused by HPV 16 and 18.28 Vaccination 
for HPV should not be limited to women. HPV 
vaccines is also recommended to men as it 
provides protection against development of 
genital warts, which is one of the predispose 
condition for genital cancers, and to reduce the 
risk of spread of infection from men to women.29

B. 	 Therapeutic Cancer Vaccines

Therapeutic cancer vaccine is relatively a novel 
concept. It differs from prophylactic vaccines 
as therapeutic cancer vaccine is used to direct 
immune system attack against pre-existing tumour 
cells. Currently, there are many therapeutic cancer 
vaccines under active researches. Sipuleucel-T 
is the only therapeutic cancer vaccine received 
approval from US FDA (since 2010). 
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	 The indication of Sipuluecel-T is for 
treatment metastatic hormone refractory prostate 
cancer.30 It mainly consists of autologous 
peripheral blood mononuclear cells (PMBCs). 
PMBCs are exposed to prostatic acid phosphatase 
linked to GM-CSF (PAC-GM-CSF), to provoke 
immune system attack against prostate malignant 
cells. A multicentre, double blind placebo-
controlled phase 3 clinical study has shown that 
Sipuluecel-T significantly prolonged overall 
survival and death risk reduction among hormone 
refractory prostate cancer patients.31

	 Another potential therapeutic vaccine for 
prostate cancer is ProstVac, an investigational 
candidate currently in phase 3 study. It is 
a vector-based vaccine regimen consists 
of transgenes for prostate-specific antigen 
and multiple T-cell co-stimulary molecules 
(PSA-TRICOM). It works by disrupting the 
immunological tolerance to PSA and mediates a 
strong immune response against prostate cancer 
cells.32, 33 Preliminary study has shown that 
this vaccine produced significant immunologic 
reactivity with negligible toxicity while phase 
2 study has demonstrated the overall patient 
survival benefit.34  

III. 	 Immune Adjuvants and Cytokines

A.	 Immune Adjuvants

Immune adjuvant is a non-specific immunotherapy, 
which instead of targeting tumour cells directly, 
it works as a booster for immunological reaction 
against malignant cells. This will lead to reduction 
in tumour growth in otherwise would not regress 
by normal immune responses.8, 16 

	 Intravesical Bacille Calmette-Guerin 
(BCG) is an example of effective adjuvant to 
surgery for superficial or carcinoma-in-situ 
(CIS) bladder cancer. It contributes towards 
reduction of cancer growth and prevention of 
recurrence – reducing more than 20% of cancer 
growth and up to 40% of recurrence rate in 
comparison to surgery alone treatment.35 Other 
studies also support the finding, which shows 
that the use of adjuvant BCG increases 10-year 
progression-free rate by 60%.36, 37 

	 The mechanism of action of BCG is 
through induction of local immunological system, 
principally mediated by T-helper cells responses. 
The most efficient regimen of BCG as adjuvant 
therapy is initial 6 weeks treatment followed 
by one-year maintenance course. Though it is 
effective, the use of BCG as adjuvant therapy 
for bladder cancer can be limited for its potential 
adverse effects on urinary system (patient 
complained of dysuria, urgency and frequency). 
Thus, to optimise the treatment it is important to 
manage these adverse effects properly.

B. 	 Cytokines Immunotherapy

Immune cells secrets glycoproteins known as 
cytokines. Cytokines are important proteins 
that help in regulating activity of immune cells 
as well as tumour growth. One of the examples 
of laboratory-made cytokines is Interleukins-2 
(IL-2). IL-2 has been approved for treatment 
of melanoma and renal cell carcinoma, 
particularly useful when the cancer is refractory 
towards conventional treatment.8, 16 It can be 
administered as a single or as combined therapy 
with interferon-alpha to improve the efficiency. 
Adverse effects of IL-2 include fever, chills, 
malaise, gastrointestinal symptoms, weight gain, 
and rare but serious, cardiovascular toxicity. 

	 Interferon alpha (IFN-alpha) is the most 
useful interferon therapy for cancer. It is a 
form of cytokines which build from 150 amino 
acids. IFN-alpha works by binding to immune 
cells surface receptor and mounting an immune 
reaction towards malignant cells. This is 
achieved by several means; promoting B and T 
cells activity and upregulating gene like MHC 
Class 1, tumour antigen and adhesion molecule 
against cancer cells38.  IFN-alpha also exhibits 
anti-angiogenic activity as well as interfering 
the cell division causing the shrinkage in 
tumour growth.

	 IFN-alpha is indicated for various cancers 
including melanoma, renal cancer, AIDS-related 
Kaposi’s sarcoma, haematological cancer such 
as hairy cell leukaemia and follicular non-
Hodgkin’s lymphoma. Adverse effects of 
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interferon alpha include flu-like symptoms 
in initial week of therapy, gastrointestinal 
disturbances, headache, skin rashes, thinning 
hair, pancytopaenia and increased risk of 
autoimmunity.39 These side effects are dose-
related and can be severe, and one of the limiting 
factor for its usage. 

	 IFN-alpha as adjuvant therapy particularly 
useful in early stage or locally infiltrating 
cancer. In a study conducted by Kirkwood and 
colleagues, it has been shown that IFN-alpha 
prolongs the relapse free and overall survival of 
patient with high-risk resected melanoma.40 

	 GM-CSF is another example of cytokine 
therapy. It is frequently being used as a form of 
supportive treatment after chemotherapy. This 
therapy is usually done as complimentary to 
stem cells or bone marrow transplant to replenish 
the myeloid series. Study of the potential use of 
GM-CSF as combination therapy for melanoma 
also has been carried out. A multicentre, phase 
II trials of treatment of metastatic melanoma 
with GM-CSF and ipilimumab vs ipilimumab 
alone has found that the combination therapy 
had significantly prolonged overall survival rate 
of the patient.41 Among side effects of GM-CSF 
include fever, nausea, vomiting, skin rash and 
bone pain. 

IV. CAR T-cell Therapy

Chimeric antigen receptors (CAR)-T cell 
therapy is a newer and promising approach of 
immunotherapy currently under development. 
It involves a procedure called adoptive cell 
transfer (ACT). In this procedure, the patient’s 
blood will be withdrawn and filtered for 
T-cells. These T-cells then will undergo genetic 
modification to be attached with chimeric 
antigen receptors (CARs) to specific cancer. 
These new genetically engineered T-cells will 
be multiplied before re-administered to the 
patients’ circulation. Inside the circulation, 
these cells will proliferate and further amplify 
immune response, thus providing better clinical 
outcome than conventional therapy.42    

	 One potential disease studied with 
CAR T-cell therapy is acute lymphoblastic 
leukaemia (ALL). A series of clinical trials 
of an investigational immunotherapy CD19-
specific CAR-T cells (CTL019) demonstrated 
that paediatric and young adult with relapse/
refractory ALL achieved complete remission, 
prolonged persistence and sustained response 
after the treatment.43 In July 2017, CTL019 
had received recommendation from US Food 
and Administration Advisory Committee for 
approval; set to become the first commercially 
available CAR-T cell therapy.44

 

CHALLENGES OF CANCER 
IMMUNOTHERAPY

The ability of cancer cells to evade immune 
attack; either through intrinsic or extrinsic 
mechanism is one of the biggest obstacles in 
cancer immunotherapy. The intrinsic mechanism 
includes causing antigen or MHC loss, release 
of immunosuppressive cytokines, or expressing 
marker that can interrupt T-cell function such 
as programmed-death-receptor-1 (PD-L1). 
Whereas, the extrinsic factors which help cancer 
cells to survive include formation of physical 
barrier for the drug in reaching the target and 
existence of regulatory immune cells such as 
regulatory (Treg) in tumour microenvironment 
which able to reduce the immune responses 
against cancer cells.45 

	 One approach to overcome this challenge 
and improving the treatment outcome of 
immunotherapy is through inhibition of 
immune-inhibitory pathway activated by cancer 
cells, known as “checkpoint blockade”. Anti-
CTLA-4 antibodies (ipilimumab) act by down-
regulating the initial stages of T-cell activation, 
an initial target for checkpoint antibodies46 
whereas, anti-PD-1antibodies (pembrolizumab) 
inhibit the expression PD-1 which responsible 
for downstream signalling to inhibit T-cells 
proliferation47. These drugs have received FDA 
approval for treatment of metastatic melanoma 
and other various cancer conditions. 



11

Immunotherapy for Treatment of Cancer: A Review

CONCLUSION 

Better understanding of human own immunological 
system has led to discovery of immune-based 
therapy for cancer. Recruiting and manipulating 
human own immune system has become the 
basis of development of immunotherapy against 
cancer cells. Various kinds of immunotherapy 
have received market approval over the years; 
monoclonal antibodies, prophylactic and 
therapeutic tumour vaccines, immune adjuvants 
and cytokines are among the examples. The 
effectiveness of immunotherapy in treating cancer 
has been established through many clinical studies. 
Immunotherapy improves the overall survival 
rate of the patient and reduces cancer recurrence. 
Immunotherapy superior to conventional treatment 
for being more target-specific, cause less adverse 
effects, better tolerability to the patients and cost-
effective for long-term usage. 
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ABSTRACT

The huge population of persuadable, active, healthy 
and young students is the potential as blood donors 
to meet safe blood donation. This study focused on 
the existing level of knowledge regarding voluntary 
blood donation among medical (Faculty of Medicine 
and Health Science) and nonmedical students with 
science background (Faculty of Engineering) at 
the Universiti Malaysia Sabah. Four hundred and 
fifty-five students consisting of medical (231) and 
nonmedical (224) were selected through stratified 
random sampling to participate in the study. 
Data was collected using validated structured 
questionnaire. Statistical analysis was performed 
by structural equation modelling using SPSS 
AMOS Graphics version 22 and SPSS version16. 
The results showed a significant (p<0.05) difference 
between the students of medical and nonmedical 
faculty in their knowledge about voluntary blood 
donation. The medical and nursing students 
are more aware about blood donation than the 
nonmedical students.

Keywords: voluntary blood donation, medical 
students, non-medical students.

INTRODUCTION

Availability of safe-blood and blood products 
is a critical component in improving health 
care.1 The demand for blood and blood products 
in most countries continues to increase because 
of the rise in human lifespan expectancy and 
the implementation of new aggressive surgical 
and therapeutic methods requiring copious 
quantities of blood and blood products.2 To 
meet up the ever increasing clinical requisite 

for whole blood and blood derivatives, and to 
sustain self-sufficiency, continuous effort needs 
to be made.3

	 Regular blood donation by the voluntary 
donors can assure an adequate and reliable 
supply of blood. As the prevalence of blood-
borne infections is lowest among this group, 
so they are considered to be the safest group 
of donors. World Health Assembly resolution 
(WHA 63.12) urges all member countries to 
develop their national blood systems depending 
on voluntary donation and work to achieve the 
goal of self-sufficiency.4

	 Compared to the international standards 
that, 5% of a country’s population should be 
blood donors, it was found to be only 2.5% of 
Malaysians in 2014.5 The Malaysian National 
Blood Centre recognized that, most of the states 
faced the difficulty in getting blood donors. 
The problem even worsen during the festivals. 
Although blood donation activities were 
organized everywhere, minimal participation 
was recorded.6 Thus, there is a definite need 
for taking various initiatives to increase the 
awareness on blood donation among Malaysians.

	 The students are a huge proportion 
of persuadable, active, healthy and young 
population of a country. They are the potential 
source of blood donors to meet safe-blood 
requirements of the country.7, 8 To be able to 
utilize this invaluable source of safe-blood, 
it is relevant to have baseline data about their 
knowledge in respect of voluntary blood 
donation.9
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	 There is a paucity of literature on the 
knowledge about voluntary blood donation 
among Malaysian students. Hamid et al. (2013) 
studied factors influencing blood donation 
among 18 – 50 years old age groups.6 Roshan et 
al. (2009) studied the response rate of Malaysian 
blood donors of different age groups with 
reactive screening test to transfusion medicine 
unit calls.10 The present study focuses on the 
existing level of knowledge about voluntary 
blood donation among medical (MD medicine 
and Diploma nursing of Faculty of Medicine 
and Health Sciences) and non-medical students 
from science background (BSc engineering 
students of Faculty of Engineering) at Universiti 
Malaysia Sabah.

RESEARCH METHODOLOGY

A cross-sectional study was conducted between 
July 2015 and June 2016 at Faculty of Medicine 
and Health Science (FMHS) and Faculty of 
Engineering (FKJ), Universiti Malaysia Sabah 
(UMS). Ethical permission [(JKEtika3/15(7)] 
was obtained from the ethical committee of UMS.

	 A total number of four hundred and fifty-
five students (FMHS = 231 and FKJ = 224) 
who fulfilled the inclusion criteria (students of 
medical faculty, students of non-medical science 
faculty, age ranged from 18 – 22 years) were 
selected through stratified random sampling 
to participate in the study. For the objective, 
comparing knowledge of two diverse groups 
of students (two means), we required a sample 
size of 220 (n1) for the FMHS students and a 
sample size of (n2) for the FKJ students to 
detect the mean difference of 0.20 with a power 
of 0.85 (85%) and an alpha of 0.05. The mean 
difference of 0.20 was considered smallest 
significant difference to be detected. The SD of 
(the variable of interest) was estimated as 0.50. 
This calculation was done using ScalexMean 
version 1.0.2.11 

	 After obtaining informed consent from 
each participant, data was collected using 
standardized structured questionnaire. The 
questionnaire was constructed after review of 
the literature on similar studies. The framework 
was based on the World Health Organisation 
(WHO) manual  Methodological guidelines 
for socio-cultural studies on issues related to 
blood donation 200512 and transfusion practice 
guidelines for clinical and laboratory personnel 
by National Blood Centre, Ministry of Health, 
Malaysia, 3rd edition, 2008.13 Briefly, the 
questionnaire consisted of five sections with 
42 multiple choice questions regarding subject 
demographics, knowledge, attitude, experience 
and practice of blood donation. 

	 Statistical analysis was performed by 
structural equation modelling using SPSS AMOS 
Graphics version 2214 and SPSS version 1615.

RESULTS

Among the participants, 310 were female, and 
145 were male. Of the 50.77% participants from 
the students of FMHS, 40% were from different 
years of the MD Medical Course and 10% were 
from Diploma of Nursing. Of the rest 49.23% 
from Faculty of Engineering, with Electrical 
Engineering 14%, Computer Engineering 
14%, Mechanical Engineering 8%, Chemical 
Engineering 8% and Civil Engineering 4%. 

	 The medical students could answer more 
correctly compared to non-medical students in 
response to questions number 1 to 7 and the 
non-medical medical students could answer 
more correctly in response to question number 
8 (Figure 1).
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Figure 1 Distribution of responses of the medical and non-medical students in respect to questionnaire 
to evaluate their knowledge regarding voluntary blood donation (n = 455)

	 There were apparent differences between 
the medical and non-medical students with 
respect to knowledge regarding the lowest age, 
lowest body weight, lowest haemoglobin level 
and ideal blood pressure of a blood donor, the 
frequency of donating blood, criteria for not 
being eligible for donating blood and volume 
of blood collected during each blood donation 
(Table 1).

	 The sources for their information were 
their school, college, and universities (33% for 
non-medical students, 43% for medical students), 
followed by the internet (23% for non-medical 
students, 13% for medical students); while 5% 
non-medical students, 10% medical students 
knew from all possible sources (Figure 2).

Table 1 Comparison of knowledge about voluntary blood donation between the participants 
of different faculties  (n = 455)
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Table 1 Comparison of knowledge about voluntary blood donation between the participants of different faculties (n = 455) 
 

Item Faculty n 
Mean Mean 95% CI 

t df p-value 
( SD) difference Lower Upper 

The lowest age for donating 
blood (Q1) 

Medical  231 1.62 ( .49) 
0.18 .09 .27 3.93 451.61 <.001** 

Non-medical 224 1.44 ( .50) 
The lowest body weight of a 
blood donor (Q2) 

Medical  231 1.58 ( .50) 
0.11 .02 .20 2.39 452.20 0.017* 

Non-medical 224 1.47 ( .50) 
The lowest level of haemoglobin 
of a blood (Q3) 

Medical  231 1.72 ( .45) 
0.53 .45 .61 13.42 448.83 <.001** Non-medical 224 1.19 ( .40) 

The recommended blood 
pressure of blood donor (Q4) 

Medical  231 1.75 ( .43) 
0.54 .47 .62 13.80 452.69 <.001** Non-medical 224 1.21 ( .41) 

The frequency of donating blood 
(Q5) 

Medical  231 1.70 ( .46) 
0.26 .17 .35 5.77 447.86 <.001** Non-medical 224 1.44 ( .50) 

The volume of blood collected 
during each donation (Q6) 

Medical  231 1.26 ( .44) 
0.07 -.01 .14 1.73 450.33 0.084ns 

Non-medical 224 1.19 ( .40) 
The duration of a blood 
donation process (Q7) 

Medical  231 1.38 ( .49) 
0.08 -.00 .17 1.95 452.53 0.052ns 

Non-medical 224 1.30 ( .46) 
Criteria for not donating blood 
(Q8) 

Medical  231 1.24 ( .43) 
-0.31 -.40 -.22 -7.24 438.18 <.001** 

Non-medical 224 1.55 ( .50) 
  

*Significant at .05 level, **Significant at .001 level, ns=Non-significant at .05 level 

 

Comparison of Knowledge about Voluntary Blood Donation among the Medical and Non-medical 
Students of Universiti Malaysia Sabah 

M. Tanveer Hossain Parash1*, Thiruchelvam Ayudurai2, Krishna Dilip Murthy1, Sadia Choudhury Shimmi1, ABM Tofazzal 
Hossain3, Bablu K Ghosh4 

 
Table 1 Comparison of knowledge about voluntary blood donation between the participants of different faculties (n = 455) 
 

Item Faculty n 
Mean Mean 95% CI 

t df p-value 
( SD) difference Lower Upper 

The lowest age for donating 
blood (Q1) 

Medical  231 1.62 ( .49) 
0.18 .09 .27 3.93 451.61 <.001** 

Non-medical 224 1.44 ( .50) 
The lowest body weight of a 
blood donor (Q2) 

Medical  231 1.58 ( .50) 
0.11 .02 .20 2.39 452.20 0.017* 

Non-medical 224 1.47 ( .50) 
The lowest level of haemoglobin 
of a blood (Q3) 

Medical  231 1.72 ( .45) 
0.53 .45 .61 13.42 448.83 <.001** Non-medical 224 1.19 ( .40) 

The recommended blood 
pressure of blood donor (Q4) 

Medical  231 1.75 ( .43) 
0.54 .47 .62 13.80 452.69 <.001** Non-medical 224 1.21 ( .41) 

The frequency of donating blood 
(Q5) 

Medical  231 1.70 ( .46) 
0.26 .17 .35 5.77 447.86 <.001** Non-medical 224 1.44 ( .50) 

The volume of blood collected 
during each donation (Q6) 

Medical  231 1.26 ( .44) 
0.07 -.01 .14 1.73 450.33 0.084ns 

Non-medical 224 1.19 ( .40) 
The duration of a blood 
donation process (Q7) 

Medical  231 1.38 ( .49) 
0.08 -.00 .17 1.95 452.53 0.052ns 

Non-medical 224 1.30 ( .46) 
Criteria for not donating blood 
(Q8) 

Medical  231 1.24 ( .43) 
-0.31 -.40 -.22 -7.24 438.18 <.001** 

Non-medical 224 1.55 ( .50) 
  

*Significant at .05 level, **Significant at .001 level, ns=Non-significant at .05 level 

 

*Significant at .05 level, **Significant at .001 level, ns = Non-significant at .05 level
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Figure 2 Sources for information about voluntary blood donation  (n = 455)

DISCUSSION

Findings of the study show that the medical 
students had significantly (p < 0.05) more 
knowledge about knowledge regarding the 
lowest age, lowest body weight, lowest 
haemoglobin level and ideal blood pressure for 
a blood donor and the frequency of donating 
blood than the non-medical students. The non-
medical students had significantly (p < 0.05) 
more knowledge about the criteria for not being 
eligible for donating blood than the medical 
students. There was no significant (p > 0.05) 
difference in knowledge regarding volume of 
blood collected during each blood donation and 
duration of blood donation process. 

	 Kumari and Raina explored the 
knowledge, attitude and practices of the college 
students of Jammu, India regarding voluntary 
non-remunerated blood donation.8 Of the 1520 
college students, 210 were blood donors.8 In 
this study 81.57 % of students were aware 
of voluntary blood donation; 62.5% of the 
students had awareness regarding spread and 
transmission of HIV/AIDS, and 76.68% of the 

students had knowledge that blood donation has 
medical benefits.8 

	 Sabu et al. conducted a cross-sectional 
study to determine the knowledge and attitude 
about blood donation among science students 
from different faculties in a University Campus 
of South India.7 Of 410 students, the overall 
knowledge on blood donation was good, but 
majority (62%) of students never donated blood. 
Knowledge level of health science students 
(53.1%) was the highest.7 

	 Thus, the findings of this study correspond 
to those of Kumari and Raina (2015) and Sabu et 
al. (2011). 

CONCLUSION

The medical and nursing students study blood 
in their curriculum. It is predictable that their 
knowledge would be more about blood donation 
than the non-medical students. Knowledge 
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about blood donation should not be confined 
to medical students only. Everyone should 
know his own blood group and some basic 
information about blood donation. Measures 
for increasing knowledge regarding blood 
donation should be considered for non-medical 
students. The measures might vary from 
talks on blood donation, poster exhibition, 
pamphlet distribution, organizing blood 
donation campaign on a regular basis under 
an organization. Since the study was confined 
to only two science-based faculties, this study 
should further be extended to all the faculties of 
Universiti Malaysia Sabah to get the complete 
scenario of the awareness and knowledge 
regarding voluntary blood donation. This would 
be a step towards attaining self-sufficiency in 
safe blood donor for Sabah.
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ABSTRACT

Escherichia coli sequence type 131 (ST131) carries 
multiple drug resistance (MDR) genes as well as 
virulence genes. Drug resistant characteristics 
give a management problem to health care 
personnel. Four MDR Escherichia coli ST131 
H30-Rx subclones were identified among 80 
Uropathogenic E. coli (UPEC) isolates by using 
4 allelic-specific Polymerase Chain Reactions 
(PCR) in two hospitals of Kota Kinabalu, Sabah, 
Malaysia. There is emergence of multidrug 
resistant E. coli in Kota Kinabalu. 

Keywords: Uropathogenic E. coli, ST131 H30-Rx 
subclones, multiple drug resistance, hospitals of 
Kota Kinabalu

INTRODUCTION

E. coli ST131 is a worldwide pandemic clone of 
E. coli, causing multiple antimicrobial-resistant 
infection.1 Multi-locus sequence typing (MLST) 
examines the nucleotide sequences of several 
(i.e. 6 – 10) housekeeping genes for the molecular 
epidemiological typing of bacterial pathogens.2, 

3 MLST identifies the pandemic spread of 
CTX-M-15 extended-spectrum beta-lactamase 
(ESBL)-producing E. coli from three continents 
in 2008. Previous studies have confirmed the 
worldwide prevalence of ST131 and it carried 
a broad range of virulence and resistance genes 
on a transferable plasmid.1 Regarding fimH gene 
responsible for adhesion of E.coli to host cells, 
three types of fimH alleles are well known for 
ST131 clones. H30 is associated with O25b 
serotypes while H41 is associated with O16 
serotypes and H22 is sensitive to ciprofloxacin 
and the serotype is O25b.4 The term H30-R is 
used for ciprofloxacin resistant isolates.5 

	 Hundred per cent of blaCTXM-15 producer 
E.coli isolates were included in the H30Rx 
subclones and these can give rise to healthcare 
associated (HCA) episodes.6 In this blaCTX-M 15 
nomenclature: ‘bla’ is the beta-lactamase gene, 
‘CTX-M’ is the sub-family and cefotaximase 
from Munich and ‘15’is the specific variant.7  

H30-Rx is resistant to at least third generation 
cephalosporin (3GC) and ciprofloxacin.

	 Allelic-specific PCR is the method 
applied for selected amplification of one allele 
among many alleles of one gene. Although there 
are seven house-keeping genes to be amplified 
in MLST to identify each ST, the two genes 
(mdh and gyrB) have 2 or 3 single nucleotide 
polymorphisms (SNPs) in ST131. Using these 
SNPs, forward primers and reverse primers are 
designed so that ST131 can be identified by 
adjusting the PCR conditions.8 The same concept 
can be usable in H30 allele and CTX-M15 to 
be amplified out of various fimH alleles and 
CTX-M alleles respectively.

	 In this study, we tried to detect ST131, 
H30-Rx subclones by the principle of allelic-
specific PCR so that the physicians of hospitals 
of Kota Kinabalu were aware of these highly 
pathogenic bacteria.

MATERIALS AND METHODS

Samples

Eighty isolates of UPEC from two main hospitals 
of Kota Kinabalu, Sabah, Malaysia namely 
Hospital Queen Elizabeth (47 isolates) and 
Hospital for Women and Children (33 isolates) 
were included in this study. Sample collection 
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was done from the period of 1 January to 30 
April of 2016. 

Antibiotic Susceptibility Tests 

The isolates were studied for the antibiotic 
susceptibility tests by disc-diffusion method 
with 10 antibiotics discs namely ciprofloxacin, 
cefotaxime, cotrimethoxazole, gentamicin, 
cefuroxime, imipenem, ceftazidime, 
cephalothin, piperacillin and ampicillin. 
Antibiotic susceptibility test was performed 
as mentioned in the Clinical and Laboratory 
Standards Institute guidelines.9

Allelic-specific PCRs for Detection of ST131

Those isolates with drug resistant patterns 
to at least two antibiotics ciprofloxacin and 

third generation cephalosporin (3GC) were 
investigated for mdh and gyrB allelic-specific 
PCR. The primer sequences for forward and 
reverse primers and expected amplicon size 
together with PCR conditions were mentioned 
in Table 1.8 The bacterial DNA from bacterial 
suspension in L-broth incubated overnight at 
37°C was denatured by a boiling method for 10 
min in boiling water bath, 5 μl of template DNA 
was added to PCR reaction mixture containing 
2 μl of 100 pmol each primer, 1 μl of dNTPs 
20 mmol, 2.5 μl of 10× buffer, 1.25 unit of 
Taq polymerase (Takara Bio Inc, Shiga, Japan) 
and PCR was done in a thermocycler (Applied 
Biosystems, Foster City, USA). The size of PCR 
product was checked by gel documentation 
apparatus Alpha Imager® HP System after it 
was run in 1.5 % agarose gel and stained by 
florosafe.

Table 1 Primer sequences, PCR conditions, Amplicon sizes of four allelic specific PCR for investigations 
of ST131 H30-Rx

Table 1 Primer sequences, PCR conditions, Amplicon sizes of four allelic specific PCR for 
investigations of ST131 H30-Rx 

 

Target 

 gene 

 

Primer sequences 

(References) 

 

PCR conditions Amplicon 
size 

mdh 

 

F:5’− GTT TAA CGT TAA CGC CGG T-3’ 

R:5’− GGT AAC ACC AGA GTG ACC A-3’9 

 

94°C − 5m 

30×: 94°C − 30s, 58°C − 30s 

72°C − 10m, 4°C −∞ 

275 bp 

 

gyrB 

 

F:5’− CGC GAT AAG CGC GAC -3’ 

R:5’− ACC GTC TTT TTC GGT GGA A -3’9 

 

94°C − 5m 

30×: 94°C − 30s, 58°C − 30s 

72°C − 10m, 4°C −∞ 

132 bp 

 

fimH 30  

 

F:5’− CCG CCA ATG GTA CCG CTA TT -3’ 

R:5’− CAG CTT TAA TCG CCA CCC CA -
3’11 

 

95°C − 8m 

37×: 94°C - 20s, 65°C − 45s 

72°C − 5m, 4°C −∞ 

354 bp  

 

blaCTX-M 15 

 

F:5’− ATA AAA CCG GCA GCG GTG G -3’  

R:5’− GAA TTT TGA CGA TCG GGG -3’7 

 

95°C − 8m 

37×: 94°C −30s, 65°C −45s 

72°C −5m, 4°C −∞ 

483 bp  

 

 

 

Confirmation by MLST using Achtman Scheme 

Confirmation of ST131 was done for positive isolates by Achtman Scheme using PCR of 
seven house-keeping genes adk, fumC, gyrB, icd, mdh, purA and recA and sequencing of 
these amplicon as described in Wirth et al.10 

Allelic-specific PCR for fimH30 Allele 

The procedure and ingredients of PCR were same as above. The primer sequences, PCR 
conditions and expected amplicon sizes for fimH30 allele and blaCTX-M15 allele were 
mentioned in Table 1.7, 11 

Allelic-specific PCR for blaCTX-M 15  
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Confirmation by MLST using Achtman 
Scheme

Confirmation of ST131 was done for positive 
isolates by Achtman Scheme using PCR of 
seven house-keeping genes adk, fumC, gyrB, 
icd, mdh, purA and recA and sequencing of 
these amplicon as described in Wirth et al.10

Allelic-specific PCR for fimH30 Allele

The procedure and ingredients of PCR were same 
as above. The primer sequences, PCR conditions 
and expected amplicon sizes for fimH30 allele 
and blaCTX-M15 allele were mentioned in Table 1.7, 11

Allelic-specific PCR for blaCTX-M 15 

For the H30-Rx subclones, blaCTX-M15 was 
investigated by fourth allelic specific PCR. 
Ingredients of PCR were the same as mentioned 
in mdh and gyrB PCR. 

RESULTS

Four isolates were positive for both alleles 
(mdh and gyrB) in the identification of ST131, 
fimH30 and blaCTX-M15 allelic specific PCRs. 
The characteristics of four isolates which 
were observed to be ST131 H30Rx including 
antibiotic resistance patterns, results of four 
allelic specific PCR, zone of inhibition in 
ciprofloxacin resistance were shown in Table 2. 
The gel electrophoresis picture of two allelic-
specific PCRs for fimH30 and blaCTX-M15 is shown 
in Figure 1 and Figure 2 respectively.

	 The significant observation in this study 
was that all the ST131 H30Rx positive cases 
were female patients and age of over 60. Of four 
positive isolates, three were from Hospital for 
Women and Children where the number of old 
women patients hospitalized in this institution is 
more than Hospital Queen Elizabeth.

Table 2 Characteristics of four UPEC isolates observed to be ST131 H30-Rx in this studyTable 2 Characteristics of four UPEC isolates observed to be ST131 H30-Rx in this study 

Isolate 

No. 

Resistant 

Antibiotics 

mdh gyrB H30 

allele 

H30R 

(determined by 
ciprofloxacin 

resistant) 

H30-Rx 

allele 

Q5 *CIP, CTX 
TMP-STX, 
GM, CXM, 
CAZ, KF, 
PRL, AMP 

+ + + Inhibition zone 
size in 

ciprofloxacin 
susceptibility test 

= 6 mm 

 

- 

+ 

W19 CIP, CTX 
TMP-STX, 
CXM,CAZ, 
KF, PRL, 

AMP 

+ + + ll 

 

 

- 

+ 

W43 *CIP, CTX 
TMP-STX, 

CXM, 
CAZ, KF, 
PRL, AMP 

+ + + ll + 

W47 *CIP, CTX 
TMP-STX, 

CXM, 
CAZ, KF, 
PRL, AMP 

+ + + ll + 

 

*Short terms of antibiotics studied in the disc-diffusion method - ciprofloxacin = CIP, cefotaxime = CTX, 
cotrimethoxazole  = TMP-STX, gentamicin = GM, cefuroxime = CXM, imipenem = IMI, ceftazidime = CAZ, 
cephalothin  = KF, piperacillin = PRL and ampicillin = AMP 

 

 

*Short terms of antibiotics studied in the disc-diffusion method - ciprofloxacin = CIP, cefotaxime = CTX, cotrimethoxazole  = 
TMP-STX, gentamicin = GM, cefuroxime = CXM, imipenem = IMI, ceftazidime = CAZ, cephalothin  = KF, piperacillin = PRL 
and ampicillin = AMP
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CXM, 
CAZ, KF, 
PRL, AMP 

W47 *CIP, CTX 
TMP-STX, 

CXM, 
CAZ, KF, 
PRL, AMP 

+ + + ll + 

*Short terms of antibiotics studied in the disc-diffusion method - ciprofloxacin = CIP, cefotaxime = CTX, 
cotrimethoxazole  = TMP-STX, gentamicin = GM, cefuroxime = CXM, imipenem = IMI, ceftazidime = CAZ, 
cephalothin  = KF, piperacillin = PRL and ampicillin = AMP 

 

 

 

Figure 1 The gel electrophoresis picture of allelic-specific PCR for fimH30 
Seven isolates including Q5, W19, W43, W47 were positive for PCR product showing 354bp band. 
The molecular marker used in the study was 100 bp ladder. 

Figure 1 The gel electrophoresis picture of allelic-specific PCR for fimH30
Seven isolates including Q5, W19, W43, W47 were positive for PCR product showing 354bp band. The 
molecular marker used in the study was 100 bp ladder.

 

Figure 2 The gel electrophoresis picture of allelic-specific PCR for blaCTX-M 15 

Isolates no.Q5, W19, W43, W47 were positive for PCR product showing 483bp band. The molecular 
marker used in the study was 100 bp ladder. 
 

 

DISCUSSION 

Pulsed field gel electrophoresis (PFGE) is considered the gold standard for the outbreak 
investigations of the E. coli pathotypes.12,13  This method is based on principle of restriction 
fragment length polymorphisms after digestion of whole genome by restriction enzymes. 
PFGE is excellent for molecular typing of E. coli responsible for recent outbreaks. However, 
it is time consuming, labour-intensive and requires technical experts.13 In addition, there is a 
problem of comparison of data generated in different laboratories. MLST is an ideal method 
for the study of molecular epidemiology of antimicrobial resistant bacteria including E. coli 
pathotypes. Sequence types (STs) can indicate common ancestry lineages among bacteria. It 
is possible to compare data generated in different laboratories.2, 3 However, MLST, according 
to Achtman Scheme, needs to do seven PCR and seven DNA sequencing for testing each 
isolate.10 Due to this technical workload, researchers tried to find the allelic specific primers 
after comparison of DNA sequences specific to ST131 and other STs. The results pointed out 
mdh gene and gyr B gene were consistently specific in SNPs and consequently allelic specific 
PCR of these two genes were recently applied for detection of ST131 clones.9 

Information on ST131’s geographical distribution is incomplete. Analysis on previous studies 
has shown it has distributed as a human infection in Europe, North America, Canada, Japan 
and Korea.  There was limited data from Asia, the Middle East and Africa1. The clone is also 
detected in companion animals, non-companion animals and foods. Urinary tract infection 

Figure 2 The gel electrophoresis picture of allelic-specific PCR for blaCTX-M 15
Isolates no.Q5, W19, W43, W47 were positive for PCR product showing 483bp band. The molecular 
marker used in the study was 100 bp ladder.
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DISCUSSION

Pulsed field gel electrophoresis (PFGE) is 
considered the gold standard for the outbreak 
investigations of the E. coli pathotypes.12,13  
This method is based on principle of restriction 
fragment length polymorphisms after digestion 
of whole genome by restriction enzymes. 
PFGE is excellent for molecular typing of E. 
coli responsible for recent outbreaks. However, 
it is time consuming, labour-intensive and 
requires technical experts.13 In addition, there is 
a problem of comparison of data generated in 
different laboratories. MLST is an ideal method 
for the study of molecular epidemiology of 
antimicrobial resistant bacteria including E. coli 
pathotypes. Sequence types (STs) can indicate 
common ancestry lineages among bacteria. It is 
possible to compare data generated in different 
laboratories.2, 3 However, MLST, according to 
Achtman Scheme, needs to do seven PCR and 
seven DNA sequencing for testing each isolate.10 
Due to this technical workload, researchers 
tried to find the allelic specific primers after 
comparison of DNA sequences specific to ST131 
and other STs. The results pointed out mdh gene 
and gyr B gene were consistently specific in 
SNPs and consequently allelic specific PCR 
of these two genes were recently applied for 
detection of ST131 clones.9

	 Information on ST131’s geographical 
distribution is incomplete. Analysis on previous 
studies has shown it has distributed as a human 
infection in Europe, North America, Canada, 
Japan and Korea.  There was limited data from 
Asia, the Middle East and Africa1. The clone 
is also detected in companion animals, non-
companion animals and foods. Urinary tract 
infection was predominant in human infections 
and life threatening sepsis was a serious 
complication1.  Phenotypic detection of the 
ST131 clone is not possible and Genotyping was 
done by DNA-based techniques including MLST 
and PCR to identify known single nucleotide 
polymorphisms, which are the method of 
choices1. Whole genome sequencing is the latest 
method for the detection of this pathogen.

	 In Malaysia including Sabah state, 
there was no previous study on this globally 
disseminated pathogen, E. coli ST131 multi-
drug resistant strains although there were two 
studies from University of Malaya which 
studied on samples from Pune, India.14, 15  The 
other study was done on Malaysian isolates 
but the researchers have investigated extended-
spectrum beta-lactamase (ESBL) producing 
E.coli and not multi-drug resistant strains 
including H30-R.16  The current study is the 
first attempt to detect highly resistant H30-Rx 
subclones of ST131.

	 This kind of molecular epidemiological 
study is necessary to be done in the future as 
a timely manner because spread of ST131 
is increasing year by year. The physicians 
should be aware of this pathogen which causes 
treatment failure, prolonged stay in hospital, 
bacteraemia of urinary origin and fatality due to 
disseminating sepsis.
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ABSTRACT

Raised serum LDL cholesterol is an important 
modifiable risk factor for the development of 
atherosclerosis and cardiovascular disease. So 
the management of dyslipidaemia is mostly 
based on the concentration of LDL cholesterol. 
Friedewald’s formula is commonly used method 
to estimate LDL cholesterol in most clinical 
laboratories. However, this formula cannot reflect 
the actual figure of LDL cholesterol. In 2013, 
de Cordova developed a new simple formula to 
calculate LDL cholesterol without using serum 
TG which is said to be more accurate than 
Friedewald’s formula. The present study was 
designed to compare the formula-based calculated 
LDL cholesterol (Friedewald’s formula and de 
Cordova’s formula) with direct homogenous 
estimation. The objective of the present study 
was to evaluate of applicability of de Cordova’s 
formula for calculation of LDL cholesterol.  By 
using non-probability sampling technique, 460 
individuals were enrolled in the study who were 
attending in the one-point collection centre of 
BSMMU for lipid profile estimation. Subjects 
were categorized as normolipidaemic individuals 
and dyslipidaemic patients. Serum TC, TG, HDL 
cholesterol and LDL cholesterol were measured 
by direct automated method. LDL cholesterol 
was also calculated by Friedewald’s formula and 
de Cordova’s formula. Results were expressed as 
mean ± SD. Comparison was done by Pearson’s 
correlation test, agreement was done by Bland-
Altman agreement test between measured and 
calculated LDL cholesterol. The mean ± SD of 
measured LDL cholesterol was 132.99 ± 36.65 mg/
dL. LDL cholesterol calculated by Friedewald’s 
formula and de Cordova’s formula were 121.39 
mg/dL and 116.81 mg/dL respectively. The limits 
of agreement between measured LDL cholesterol 
(direct method) and calculated LDL cholesterol by 
de Cordova’s formula were lowest and agreement 
was better for all dyslipidaemic subjects. de 
Cordova’s formula showed better agreement with 
measured LDL cholesterol (direct method) than 
Friedewald’s formula for approximate calculation 
of LDL cholesterol without using triglycerides.

Keywords: LDL cholesterol, de Cordova’s 
formula, Friedewald’s formula

INTRODUCTION

The concentration of serum low-density 
lipoprotein cholesterol (LDL-C) is an 
independent risk factor for the development 
dyslipidaemia as well as coronary heart 
disease.1, 2 Determination of the circulating level 
of LDL (low-density lipoprotein) cholesterol is 
important for the diagnosis and risk assessment 
for atherosclerosis and coronary artery disease 
(CAD).3 Studies have shown the importance of 
blood lipids in the management and monitoring 
of patients with cardiovascular risk.4, 5 As LDL 
cholesterol is the primary lipid agent for CAD 
risk prediction and therapeutic target, an accurate 
and precise determination of LDL cholesterol 
is very important for early identification of 
patients at risk.6 Ultracentrifugation-polianion 
precipitation/ Beta Quantification (ßQ), is the 
reference method for measurement of LDL 
cholesterol concentration, which is expensive, 
laborious and not available everywhere.7 The 
direct methods are costly and require expensive 
automation and are not affordable by most of 
the laboratories in the developing countries.8 
Several direct methods have been developed but 
all are expensive and not suitable for developing 
countries like ours, that is why Friedewald’s 
formula is most commonly used for determining 
LDL cholesterol in the clinical laboratory.9 
This formula estimates LDL cholesterol 
from measurements of total cholesterol (TC), 
triglyceride (TG) and high density lipoprotein 
(HDL) cholesterol [LDL cholesterol = TC – 
TG/5 – HDL cholesterol].10 Also in Bangladesh, 
Friedewald’s formula is the most commonly 
used procedure in clinical practice.8 This formula 
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has several limitations and cannot be applied in 
hypertriglyceridemia (TG level > 400 mg/dL), 
in hyperchylomicronemia, patients with type 
III hyperlipoproteinemia.11 – 14 Friedewald’s 
formula should be used with precaution in 
several pathologic states (diabetes, hepatopathy 
and nephropathy), even if the TG concentrations 
are between 200 – 400 mg/dl.1, 15 de Cordova 
et al. recently published a new, simpler and 
less expensive formula (LDL-C = ¾ [Total 
cholesterol- HDL-C])  independent of serum TG 
after analyzing lipid profiles of a large cohort of 
Brazilian population.16 It opens a new door to 
calculate LDL cholesterol in non-fasting state.17

	 de Cordova’s formula accurately 
estimates LDL cholesterol avoiding some 
of the limitations of currently published 
formulas, and it is an attractive alternative 
when direct estimation is not possible.16 Direct 
measurement of LDL cholesterol is costly and 
Friedewald’s formula cannot give accurate 
result.18 Friedewald’s formula is invalid when 
serum TG level is > 400 mg/dl and fasting blood 
sample is needed to calculate LDL cholesterol 
by Friedewald’s formula.11, 18 So we need to 
search out more accurate formula for calculation 
of LDL cholesterol for correct diagnosis and 
management of dyslipidaemia. This study was 
done to assess the applicability of de Cordova’s 
formula for calculation of LDL cholesterol in 
Bangladeshi population. If this formula-based 
calculated LDL cholesterol is found to be 
more valid, this formula can be proposed to be 
used clinically for correct estimation of LDL 
cholesterol with minimum cost and time.  

MATERIALS AND METHOD

This cross-sectional, analytical study was 
conducted in the department of Biochemistry, 
BSMMU, Shahbagh, Dhaka, during the period 
from January 2014 to December 2015. Fasting 
blood samples were collected from 460 study 
subjects who were attending in blood collection 
point centre of BSMMU for lipid profile 
estimation (serum triglyceride, HDL cholesterol, 
total cholesterol and LDL cholesterol). With 

all aseptic precautions, 5 ml venous blood was 
drawn from anticubital vein after overnight 
fasting (about 10 – 12 h) in a disposable plastic 
syringe and delivered immediately into a 
clean dry tube. Then serum was prepared after 
centrifugation and stored in ultra freezer at 
−20°C and serum triglyceride, HDL cholesterol, 
total cholesterol and LDL cholesterol were 
measured by using the ARCHITECT auto 
analyzer System (Abbott Diagnostics, USA) at 
the department of Biochemistry, BSMMU. All 
kits, calibrators and quality control materials 
were obtained from Abbott Diagnostics, USA 
through local distributor. LDL cholesterol was 
also calculated by Friedewald’s formula and de 
Cordova’s formula. Subjects were categorized 
as normolipidaemic subjects, dyslipidaemic 
patients according to the definition of 
dyslipidaemia which was taken from third 
report of the National Cholesterol Education 
Program Adult Treatment Panel III.19 Patients 
having TG ≥ 400 mg/dL were excluded when 
LDL cholesterol was calculated by Friedewald’s 
formula. Statistical analysis will be performed 
by statistical package for Social Science (SPSS) 
Version 22.  Results were expressed as mean 
± SD. Comparison was done by Pearson’s 
correlation test between estimated LDL 
cholesterol and formula-based LDL cholesterol. 
Agreement between estimated LDL cholesterol 
and formula-based LDL cholesterol was done by 
Bland-Altman agreement test.20, 21 A p-value of < 
0.05 was considered as statistically significant.

RESULTS

A total of 460 subjects were included in the study, 
the mean age of the study subjects was 45.32 
± 12.5, with 71 were normolipidaemic and 389 
were dyslipidaemic. Out of 71 normolipidaemic 
subjects, 47 (66.2%) were male and 24 (33.8%) 
were female. Out of 389 dyslipidaemic subjects, 
226 (58.1%) were male and 163 (41.9%) were 
female. The mean concentrations of TC, TG 
and HDL cholesterol were 129.11 mg/dL, 
111.99 mg/dL and 47.87 mg/dL respectively 
in case of normolipidaemic and 204.06 mg/dL, 
198.21 mg/dL and 37.26 mg/dL respectively 
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in case of dyslipidaemic subjects. The mean 
values of LDL cholesterol measured by direct 
method, Friedewald’s formula and de Cordova’s 
formula were 132.99 mg/dL, 121.39 mg/dL and 
116.81mg/dL respectively. Patients having TG 
≥ 400 mg/dL were excluded while calculating 

Friedewald’s formula. Correlation of measured 
LDL-C (direct method) with calculated LDL-C in 
all normolipidaemic and dyslipidaemic subjects 
showed significant positive correlation between 
measured and calculated methods (see Table 1).
 

Table 1 Correlation of measured LDL-C (direct method) with calculated LDL-C

distributor. LDL cholesterol was also calculated by Friedewald’s formula and de Cordova’s formula. 
Subjects were categorized as normolipidaemic subjects, dyslipidaemic patients according to the definition 
of dyslipidaemia which was taken from third report of the National Cholesterol Education Program Adult 
Treatment Panel III.19 Patients having TG ≥ 400 mg/dL were excluded when LDL cholesterol was 
calculated by Friedewald’s formula. Statistical analysis will be performed by statistical package for Social 
Science (SPSS) Version 22.  Results were expressed as mean ± SD. Comparison was done by Pearson’s 
correlation test between estimated LDL cholesterol and formula-based LDL cholesterol. Agreement 
between estimated LDL cholesterol and formula-based LDL cholesterol was done by Bland-Altman 
agreement test.20, 21 A p-value of < 0.05 was considered as statistically significant. 
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correlation between measured and calculated methods (see Table 1). 
  

 
Table 1 Correlation of measured LDL-C (direct method) with calculated LDL-C 

Calculated  
method 

Total subjects 

(n = 460) 

Normolipidaemic 

(n = 71) 

Dyslipidaemic 

(n = 389)                                                                         

r value p value r value p value r value p value 

Friedewald’s 
formula 0.749# <0.001 0.696 <0.001 0.635# <0.001 

de Cordova’s 
formula 0.804 <0.001 0.652 <0.001 0.719 <0.001 

#Patients having TG ≥ 400 mg/dL were excluded. 

Bland-Altman agreement plot was done to see the agreement between the measured LDL-C (direct 
method) and calculated LDL-C by  Friedewald’s formula and de Cordova’s formula for all (see Table 2 
and Figure 1), dyslipidaemic (see Table 3 and Figure 2) and normolipidaemic subjects (see Table 4 and 
Figure 3) within 95% limit. For all study subjects, de Cordova’s formula showed better agreement as 
limits of agreement were 102.01 and 87.75 respectively for Friedewald’s formula and de Cordova’s 
formula.  

#Patients having TG ≥ 400 mg/dL were excluded.

Bland-Altman agreement plot was done to see the 
agreement between the measured LDL-C (direct 
method) and calculated LDL-C by  Friedewald’s 
formula and de Cordova’s formula for all (see 
Table 2 and Figure 1), dyslipidaemic (see Table 
3 and Figure 2) and normolipidaemic subjects 

(see Table 4 and Figure 3) within 95% limit. For 
all study subjects, de Cordova’s formula showed 
better agreement as limits of agreement were 
102.01 and 87.75 respectively for Friedewald’s 
formula and de Cordova’s formula. 

Table 2 Summary of Bland-Altman agreement plot between measured LDL-C and calculated LDL-C for 
all study subjects

#Patients having TG ≥ 400 mg/dL were excluded.
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Figure 1 Bland-Altman agreement plots between measured LDL-C and calculated LDL-C for all study 
subjects. (Patients having TG ≥ 400 mg/dL were excluded in case of Friedewald’s formula.)

	 Bland-Altman plot showed better agreement of the de Cordova’s formula than Friedewald’s 
formula in dyslipidaemic subjects as limits of agreement was lower in case of de Cordova’s formula 
(62.73, −29.56 vs 60.81, −47.95) within 95% limit (see Table 3 and Figure 2). 
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Table 3 Summary of Bland-Altman agreement plot between measured LDL-C and calculated LDL-C for 
dyslipidaemic subjects 

#Patients having TG ≥ 400 mg/dL were excluded.

Figure 2 Bland-Altman agreement plots between measured LDL-C and calculated LDL-C for 
dyslipidaemic subjects. (Patients having TG ≥ 400 mg/dL were excluded in case of Friedewald’s formula.)



30

Borneo Journal of Medical Sciences 11 (3) Dec, 2017: 25 – 33

	 For normolipidaemic subjects, limits of 
agreement were 53.99 and 56.41 respectively 
for Friedewald’s formula and de Cordova’s 

formula (see Table 4 and and Figure 3). Limits 
of agreement were lower and showed better 
agreement for Friedewald’s formula.

Table 4 Summary of Bland-Altman agreement plot between measured LDL-C and calculated LDL-C for 
normolipidaemic subjects

Figure 3  Bland-Altman agreement plot between measured LDL-C and calculated LDL-C for 
normolipidaemic subjects 
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DISCUSSION 

The management of dyslipidaemia is largely 
based on the LDL cholesterol concentration, 
that is why both accuracy and precision of 
LDL cholesterol measurement are critically 
important.7, 22 Direct homogenous assays 
for measurement of LDL cholesterol levels 
have shown reasonable accuracy but all are 
expensive.23 In order to improve the accuracy 
of Friedewald’s formula, many formula had 
been developed.18, 24 – 26 However, none of these 
formulas can replace the original formula due 
to less evidence.22, 27 Therefore, Friedewald’s 
formula is the most commonly used method 
although it has several limitations.8 In this 
study, the mean concentration of TC, TG and 
HDL cholesterol were 129.11 mg/dl, 111.99 
mg/dl and 47.87 mg/dl respectively in case of 
normolipidaemic and 204.06 mg/dl, 198.21 
mg/dl and 37.26mg/dl respectively in case 
of dyslipidaemic subjects. Saiedullah et al. 
conducted their study on 644 samples and found 
the mean values of TC, TG, HDL cholesterol 
and LDL cholesterol were 218.78 mg/dl, 
383.59 mg/dl, 36.11 mg/dl and 120.01 mg/dl 
respectively.2 In our study, the mean values of 
LDL cholesterol measured by direct method, 
Friedewald’s formula and de Cordova’s formula 
were 132.99 mg/dL, 121.39 mg/dL and 116.81 
mg/dl respectively. Studies showed remarkable 
underestimation of LDL cholesterol calculated 
by Friedewald’s formula in Bangladeshi 
population.2, 8, 18 Boshtam et al. revealed a 
highly significant correlation between direct 
method and Friedewald’s formula.28 However, 
the Friedewald’s formula overestimated the 
LDL cholesterol value compared to the direct 
method.28 The results of our study did not support 
Boshtam et al.28 In our study, de Cordova’s 
formula gave better result than Friedewald’s 
formula. In all dyslipidaemic study subjects, 
the correlation coefficient of LDL cholesterol 
calculated by de Cordova’s formula with the 
measured LDL cholesterol was statistically 
high significant and better than the correlation 
coefficient of LDL cholesterol calculated by 
Friedewald’s formula with the measured LDL 

cholesterol (0.804 vs 0.749, 0.719 vs 0.635, p 
< 0.001). However, in normolipidaemic subjects 
the correlation coefficient of LDL cholesterol 
calculated by Friedewald’s formula with the 
measured LDL cholesterol was statistically 
high significant and better than the correlation 
coefficient of LDL cholesterol calculated by 
de Cordova’s formula with the measured LDL 
cholesterol (0.696 vs 0.652, p < 0.001). Siddique 
et al. found bias of calculated LDL cholesterol 
against measured LDL cholesterol −5.2% for de 
Cordova’s formula and −9.6% for Friedewald`s 
formula.17 de Cordova’s formula revealed better 
performance than Friedewald’s formula for 
approximate calculation of LDL cholesterol 
without using triglycerides and showed better 
agreement in Bland-Altman plot.16 We also did 
Bland-Altman plot to see the agreement between 
measured LDL cholesterol (direct method) and 
calculated LDL cholesterol. Our study supported 
Siddique et al.,17 we also found better agreement 
of the de Cordova’s formula than Friedewald’s 
formula. In all dyslipidaemic subjects, limits of 
agreement were lower in case of de Cordova’s 
formula (60.05, −27.70 vs 58.19, −43.82 and 
62.73, −29.56 vs 60.81, −29.56) within 95% 
limit (see Tables 2 and 3, Figures 1 and 2). In 
the case of normolipidaemic subject, limits of 
agreement were 53.99 and 56.41 respectively for 
Friedewald’s formula and de Cordova’s formula 
(see Table 4 and Figure 3) and showed better 
agreement for Friedewald’s formula because 
limits of agreement were lower. Our study result 
supported the result of Nigam.29 Nigam studied 
on de Cordova’s formula and found this formula 
can be used in non-fasting specimen, validated in 
large number of Brazilian individuals with wide 
range of TC, HDL cholesterol and TG levels.29 
However, de Cordova’s formula did not perform 
better than Friedewald’s formula in healthy 
individuals.29 Our study result differs from the 
result of Martin, et al.30 They  revealed that the 
Friedewald’s formula has a better agreement with 
directly measured LDL cholesterol compared to 
the de Cordova’s formula.30
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CONCLUSION

From this study, it may be concluded that 
estimation of LDL cholesterol by de Cordova’s 
formula shows better agreement with measured 
LDL cholesterol (direct method) than 
Friedewald’s formula for all and dyslipidaemic 
subjects. de Cordova’s formula can be used 
clinically for approximate calculation of LDL 
cholesterol without using triglyceride as well 
as in non-fasting states. However, more studies 
are recommended regarding the validity of this 
formula for calculation of LDL cholesterol both 
in fasting and non-fasting states in our country 
and neighbouring countries.
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ABSTRACT

Both metformin and gliclazide have been used 
extensively in the management of type II diabetes 
mellitus. Metformin and gliclazide overdose 
can lead to severe hypoglycaemia refractory 
to intravenous (IV) dextrose rescue therapy. A 
21-year-old man complained of vomiting and 
felt dizzy after four hours of taking 70 tablets of 
Metformin 500 mg and 40 tablets of Gliclazide 
80 mg. He had major depressive disorder and 
wanted to commit suicide. He was given IV 
Dextrose 50% 50 cc immediately. Octreotide had 
been used successfully to reverse the refractory 
hypoglycaemia caused by gliclazide overdose. 
Unfortunately, he developed severe lactic acidosis 
with acute kidney injury. Dialysis had been done 
by continuous venovenous haemodiafiltrationa 
and intravenous sodium bicarbonate 8.4% 
infusion was given. However, the patient 
succumbed due to the severe lactic acidosis 
and kidney failure despite of urgent dialysis. 
Octreotide infusion helps in preventing refractory 
hypoglycaemia secondary to sulfonylurea 
overdose by inhibit calcium-mediated insulin 
release. Metformin overdose causes severe lactic 
acidosis due to conversion of glucose to lactate. 
Sodium bicarbonate therapy in metformin 
induced lactic acidosis is also controversial. 
Though sulfonylurea and metformin are the most 
commonly-prescribed anti-hypoglycaemic agents, 
thus during prescribing everyone has to be careful 
about the overdoses and side effects of these drugs.
 
Keywords: metformin, gliclazide, poisoning, 
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INTRODUCTION

Sulfonylurea medications were first used to 
treat type 2 diabetes in 1954 and they remain in 
common use today.1 Metformin and gliclazide 
overdose can lead to severe hypoglycaemia 
refractory to intravenous dextrose rescue 

therapy. The National Health and Morbidity 
Survey (NHMS) 2011 reported type 2 diabetes 
prevalence figures of 15.2% and 20.8% for adults 
above the age of 18 to 30 years, respectively, in 
Malaysia.2 The high prevalence of diabetes in 
our population poses a risk of poisoning either 
intentionally or unintentionally.2 

	 Gliclazide, a sulphonyurea oral 
hypoglycaemic agent, acts by inhibit potassium 
efflux through ATP-sensitive potassium 
channels in pancreatic beta cell membranes.3 
High intracellular potassium level resulted in 
depolarization and calcium influx, triggering 
insulin secretion from beta cells.3 In addition, 
gliclazide also increases the sensitivity of beta 
cells to glucose stimulus.2 In acute poisoning, 
its onset of action remains unchanged but its 
duration of action is extended, causing prolonged 
hypoglycaemia.4, 5 Its high degree of protein 
binding at around 94% has deemed dialysis 
ineffective in treating sulphonyurea overdosed.6 
Traditional approach in sulphonylurea poisoning 
includes dextrose administration while 
glucagon and diazoxide will be added in cases 
with rebound hypoglycaemia.7, 8 Octreotide, a 
synthetic octapeptide analogue of somatostatin, 
also can be used to suppress insulin secretion.8 In 
symptomatic intentional overdose of sulfonylurea, 
both intravenous dextrose and octreotide should 
be administered to raise the blood glucose level 
acutely thereby increase glucose delivery to the 
brain. Octreotide is a somatostatin analogue that 
inhibits insulin release from the pancreatic beta-
islet cells. If intravenous dextrose is being given 
alone without octreotide, it may cause transient 
hyperglycaemia that triggers insulin release, 
leading to recurrent episodes of hypoglycaemia. 
The increase in insulin release can be reduced    
by octreotide.8 
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	 Metformin is a biguanide anti-
hyperglycaemic agent that promotes 
euglycaemia by improving peripheral glucose 
uptake, decreasing insulin resistance and 
reducing hepatic glucose production.9 Lactic 
acidosis is the major toxicity from acute 
biguanide poisoning. There is no antidote 
available.10 Management of acute poisoning 
includes gastrointestinal decontamination 
and symptomatic management with dextrose, 
sodium bicarbonate and haemodialysis.11 

CASE PRESENTATION

A 21-year-old man with background of major 
depressive disorder committed alleged suicide 
by swallowing 70 tablets of Metformin 500 
mg and 40 tablets of Gliclazide 80 mg (both 
immediate release formulation). He became 
unwell, started vomiting and felt dizzy four 
hours after taking the tablets which prompted 
him to seek medical assistance. On arrival, his 
Glasgow come scale (GCS) was full but the 
capillary sugar reading was noted to be 1.5 
mmol/L (low). He was given IV Dextrose 50% 
50 cc immediately and his sugar improved 
to 6.3 mmol/L. Despite that, he experienced 
recurrent hypoglycaemia which is refractory 
to the subsequent IV dextrose rescue therapy. 

Consultation was done with endocrinologist 
and the National Poison Centre (Pusat Racun 
Negara). Their recommendations were to start 
him on intravenous dextrose and octreotide. He 
was started on IV Octreotide infusion 50 mcg/
hour infusion as part of the gliclazide poisoning 
treatment. During octreotide intravenous 
infusion together with maintenance intravenous 
dextrose 10%, his hourly sugar levels were in the 
range of 6 – 10 mmol/L. Throughout the course 
of admission in the intensive care unit (ICU), 
he developed severe lactic acidosis with acute 
kidney injury to the extend needing continuous 
venovenous haemodiafiltration (CVVHDF) and 
regular intravenous sodium bicarbonate 8.4% 
infusion. He was dialyzed via CVVHDF after 
a discussion with our nephrologist as he was 
haemodynamically unstable and required triple 
inotropic support. Unfortunately, his condition 
deteriorated and he passed away at 32 hours 
of admission. His family members refused to 
do the post-mortem examination. The cause of 
death given was severe lactic acidosis secondary 
to metformin and gliclazide poisoning. There 
was no other co-ingestion apart of gliclazide 
and metformin in this case. His serum and urine 
toxicology for amphetamines, salicylates, opiods, 
benziodiazepine and alcohol were all negative. 
The laboratory services were unable to perform a 
serum level of metformin and gliclazide. 

Table 1 Investigations (during admission) 
Readings Normal values

Haemoglobin 15 g/dL 14 – 18 g/dL

White blood cells 19.5 × 109/L 4.0 – 12.0 × 109/L

Platelet 129 × 109/L 150 – 400 × 109/L

Creatinine 179 µmol/L 50 – 110 umol/L

Urea 2.5 mmol/L 4 – 8 mmol/L

Sodium 148 mmol/L 135 – 140 mmol/L

Potassium 2.9 mmol/L 3.5 – 5 mmol/L

Corrected calcium 2.10 mmol/L 2.2 – 2.6 mmol/L

Phosphate 3.58 mmol/L 1.0 – 1.5 mmol/L
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Table 2  Serial blood gases result

Normal range Arrival 6 hours later
ventilated

12 hours later
ventilated

18 hours later
ventilated

24 hours later
ventilated

pH 7.35 – 7.45 6.8 6.828 6.8 6.9 6.9

pO2 in mmHg 80 – 100 45.1 120.2 118 79 73

pCO2 in mmHg 35 – 45 34.5 41.1 45.9 38.4 49

HCO-3 in mmol/L 23 – 29 6.3 6.4 6.5 8.1 6

Base excess −2 to 2 −27 −27.5 −27.3 −23 −25

Lactate in mmol/L <1 5 12 15 19 18

DISCUSSION

Intravenous dextrose is used to treat 
hypoglycaemia and is crucial to raise the blood 
glucose rapidly during resuscitation in order to 
increase glucose delivery to the brain.7 The brain 
uses glucose at a rate of 20 times that of other 
body tissues and cannot use free fatty acids 
directly since they are not transported across 
the blood-brain barrier. However, ketone bodies 
(beta-hydroxybutyric acid and acetoacetic acid) 
are transported across the blood-brain barrier 
and their metabolism can help supplant the need 
of glucose. Glucagon is another option to treat 
hypoglycaemia. Its efficacy depends on body 
glycogen stores. It increases serum glucose level 
by stimulating gluconeogenesis using hepatic 
glycogen. However, it induces insulin release 
from pancreatic beta cells. Hyperinsulinaemia 
may worsen the refractory hypoglycaemia.7 
Glucagon (5 mg) intramuscularly (IM) may be 
used as a temporizing measure while IV access 
is obtained but it is not a substitute for dextrose. 
The efficacy of glucagon is dependent upon 
hepatic glycogen stores which may be depleted 
in the setting of prolonged hypoglycaemia. The 
short duration of action of glucagon further 
limits its effectiveness.7 

	 Diazoxide is an antihypertensive agent 
that produces arteriolar vasodilation and 
reduced peripheral resistance.7 Besides that, it 
inhibits pancreatic insulin release. It has been 
used to treat sulphonylurea poisoning for over 
two decades but there are concerns regarding 
its hypotensive, tachycardia, sodium and fluid 

retention.7 So, production of injection diazoxide 
had been stopped. Its therapy has fallen out of 
favour with the increased use of octreotide, 
which was reported to be superior compared to 
intravenous diazoxide.5, 12 

	 Octreotide has been proposed to act by 
inhibit calcium-mediated insulin release through 
reducing calcium influx across voltage-gated 
channels in pancreatic beta cells.12 Octreotide is 
administered intramuscularly or subcutaneously 
in doses of 50 – 150 mcg every 6 hours for 
24 hours.11 It can be continued for another 24 
hours if there is recurrence of hypoglycaemia.12 
Octreotide can also be given as continuous 
infusion.12 However, it has been reported that 
continuous infusion is not better than intermittent 
intramuscular and subcutaneous dosing.12 

	 A double-blinded placebo-controlled 
study involving 40 patients was performed by 
Fasano et al. in 2007.6 In that study, researchers 
concluded that serum glucose levels were 
consistently higher for the first 8 hours in patients 
treated with octreotide compared to patients 
treated with intravenous dextrose only.6 This 
clinical picture was not seen in the present case 
because this patient had also developed severe 
lactic acidosis from overdose of metformin.

	 McLaughlin et al. retrospectively 
reviewed 9 patients with sulphonylurea 
overdosed (dose range 40 – 125 mg).14 The 
investigators concluded that octreotide is 
effective in preventing recurring hypoglycaemia 
secondary to sulphonylurea. Risk of rebound 
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hypoglycaemia was 27 times lesser in octreotide 
group compared to placebo. In addition, the 
amount of 50% dextrose used was significantly 
lower after octreotide administration.14 

	 The mechanism leading to metformin 
induced lactic acidosis is complicated. Metformin 
promoted the conversion of glucose to lactate 
in the splanchnic bed of the small intestine.16 
Metformin also inhibits the mitochondrial 
respiratory chain complex 1 leading to decreased 
hepatic gluconeogenesis from lactate, pyruvate 
and alanine. This results in additional lactate and 
substrate for lactate production.17 

	 Sodium bicarbonate therapy in metformin 
induced lactic acidosis is controversial.10 
Theoretical disadvantages of prolonged 
sodium bicarbonate including excess 
sodium load, rebound metabolic alkalosis, 
decreased myocardial contractility and reflex 
vasodilation.11 Therefore, it is recommended to 
limit its use to patients with severe metabolic 
acidosis, for example, arterial pH below 7.10. 
If severe metabolic acidosis is present, sodium 
bicarbonate may be administered but there are 
disadvantages with this practice. It can lead to 
a leftward shift of the haemoglobin dissociation 
curve, excess sodium load, rebound metabolic 
alkalosis, disturbances in serum potassium and 
calcium, decreased myocardial contractility 
increase carbon dioxide production and reflex 
vasodilatation after bolus injection.11 

	 Extracorporal removal via haemodialysis 
is the preferred approach if haemodynamically 
stable. In patients with haemodynamic 
unstability, continuous venovenous 
haemofiltration (CVVH) can be performed.19 

CONCLUSION
 
Octreotide infusion may help in preventing 
refractory hypoglycaemia secondary to 
sulfonylurea overdose. This patient unfortunately 
succumbed due to severe lactic acidosis from 
his metformin overdose despite intensive care 

services. This is a life-threatening condition. 
Though sulfonylurea and metformin are the 
most commonly prescribed anti-hypoglycaemic 
agents, thus during prescribing everyone has to 
be careful about the overdoses and side effects 
of these drugs. 
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ABSTRACT

Colonic lipomatosis is relatively a rare tumour 
of mesenchymal origin, composed of well-
differentiated adipocytes interlaced by fibrous 
tissues. A 59-year-old lady presented with right 
iliac fossa pain with positive rebound tenderness, 
Rovsing’s and obturator signs. Investigation 
revealed marked leucocytosis suggestive of 
an acute appendicitis. Diagnostic laparoscopy 
revealed an inflamed appendix with concomitant 
caecal mass suspecting of a malignancy. 
Laparoscopic right hemicolectomy was proceeded 
following oncologic resection. However, final 
histopathologic examination was consistent with 
caecal colonic lipomatosis with concomitant acute 
appendicitis. Hereby, dual pathologies can be 
elicited in an acute abdomen.
 
Keywords: acute abdomen, acute appendicitis, 
colonic lipomatosis.

INTRODUCTION

Colonic lipomatosis is mostly asymptomatic. 
It can manifest occasionally as a surgical 
emergency namely intussusception, obstruction, 
or bleeding and even masquerade malignancy.1 
In contrast, presented as more benign display it 
has been reported to mimic an acute appendicitis 
in surgical specimens removed for other bowel 
pathologies.2 Majority of the cases are localized 
in submucosa with occasional involvement of 
the muscularis propria, while few are located 
at subserosal layer. They are mainly localized 
in the right-side of the colon especially the 
caecum. Imaging plays an important role to 
preoperatively diagnose this condition.3 

CASE PRESENTATION

A 59-year-old lady was referred from a private 
centre for acute abdomen. She presented with 
right iliac fossa pain associated with fever, 
nausea and vomiting. She denied alarming and 
constitutional symptoms prior to this onset. 
Clinically, there was rebound tenderness 
with positive Rovsing’s and obturator 
signs. Biochemical investigation revealed 
marked leucocytosis, which was suggestive 
of inflammatory origin. She was posted for 
appendicectomy. However, peri-operative 
finding revealed a caecal mass. Suspecting 
malignancy, laparoscopic right hemicolectomy 
following oncologic resection was carried out. 

	 The appendix was grossly dilated, 
measuring 60 mm × 15 mm × 15 mm, covered 
by slough with presence of faecolith at the 
appendiceal lumen opening. There was a 
thickened area at the caecum, adjacent to the 
appendix, measuring 40 mm × 40 mm × 12 
mm (Figure 1). On sectioning, it was well-
defined grey-whitish firm in nature. There was 
no exophytic lesion arising from the colonic 
mucosa. There were 15 lymph nodes isolated 
from the mesenteric fat; the largest lymph node 
measures 20 mm × 15 mm × 10 mm. Patient 
was discharged at day 3 after obtaining a good 
postoperative recovery.

Case Report
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Figure 1  A thickened well-defined grey-whitish area (white arrow) at the caecum with
faecolith (yellow arrow) at the appendiceal lumen opening

	 On microscopic examination, the 
submucosa layer at the caecum was thickened 
and composed of diffusely-distributed mature 
univacuolated adipocytes that are relatively 
uniform in size and lack of cytological atypia 
(Figure 2). No lipoblast or atypical stromal cells 
were seen. The surrounding stroma showed 
reactive fibroblast and infiltrated by chronic 
inflammatory cells. Sections of the appendix 

revealed a marked mucosal ulceration with 
dense transmural neutrophilic infiltrates. The 
lumen is filled with acute inflammatory exudate. 
The 15 lymph nodes obtained showing reactive 
hyperplasia without evidence of malignancy. 
In view of benign histology, patient was 
discharged from the follow-up and is symptom-
free at present.

Figure 2 The submucosa layer at the caecum is composed of diffusely-distributed
mature univacuolated adipocytes (white arrows)


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DISCUSSION

Colonic lipomatosis is a rare entity and poses 
a diagnostic challenge to both surgeons and 
pathologists. It was first described by Hellstrom 
in 1906 with an incidence of less than 5% 
at autopsy.1 In addition, it may be detected 
incidentally during colonoscopy as well as 
during open or laparoscopic surgery. Patients 
rarely present as acute abdomen. Only a quarter 
of cases with colonic lipomatosis develop 
symptoms. Abdominal pain, rectal bleeding, 
intestinal obstruction, changes of bowel habit 
or prolapse can be part of the presentations. 
Surgical interventions hence are warranted in 
such cases.  

	 In contrast, stable patients are best 
managed conservatively after improvement of 
clinical parameters.2 Computed tomography 
(CT) can be selected as a preoperative 
modality of diagnosis.2 Features such as ovoid 
or pear-shaped lesion with densities of −40 
to −120 Hounsfield units are typical of fatty 
composition to suggest of colonic lipoma in 
CT scan.3 Other additional pathologies are 
required to be ruled out especially perforated 
diverticular disease or caecal tumour in this age 
group of population. Endoscopy also plays a 
role in preoperative diagnosis. The cushion or 
pillow sign (pressing forceps against the lesion 
results in depression or pillowing of the mass) 
and naked fat sign (extrusion of yellowish fat at 
biopsy site) are typical features in colonoscopy.3 
Other endoscopic imaging such as endoscopic 
ultrasound (EUS) has been used as well. EUS 
that exhibits a hyperechoic lesion originating 
from the submucosal layer is pathognomonic 
for lipoma.4 

	 The management of symptomatic 
colonic lipoma can be either surgical or 
endoscopic techniques depending on the 
initial diagnostic methods. Upon endoscopy, 
large lesions at 2 cm diameter can safely be 
removed by electrosurgical snare resection 

after epinephrine or saline solution injection 
at the base.5 This precaution is to ensure a 
meticulous haemostasis. EUS should be utilized 
concomitantly to ensure that the lipomas do not 
extend into the muscularis propria.

	 In this reported case, the patient 
presented with acute abdomen necessitating 
surgical intervention as suggested clinically 
and biochemically. Acute appendicitis requires 
surgical intervention as the risk of appendicular 
perforation is anticipated. In view of accidental 
findings of caecal mass mimicking malignancy, 
she was opted for right hemicolectomy 
anticipating malignancy as the probable 
diagnosis. However, the histopathological 
diagnosis fortunately was distinct from the 
initial expectation.

CONCLUSION

Even colonic lipomatosis is rare, physicians 
especially surgeons should be acknowledged 
of the existence of this entity. The decision to 
embark into surgical pathway shall be decided 
intelligently to avoid inevitable complications. 
This case highlighted the presence of dual 
pathologies in an acute abdomen. Being a benign 
nature, the prognosis of this case is excellent and 
the patient requires no follow-up in future.
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ABSTRACT

Fat embolism syndrome is manifested by the 
fat globule presence in the pulmonary and 
systemic circulation. A 34-year-old man was 
involved in a motor vehicle accident with a 
fracture of the left femur and avulsion fracture 
of the left posterior cruciate ligaments. He 
developed signs and symptoms that suggested 
an early diagnosis of fat embolism syndrome. 
Intravenous methylprednisolone administration 
was administered as part of the treatment. The 
role of methylprednisolone in a patient with 
fat embolism syndrome is controversial due to 
unproven effectiveness. In this case, fat embolism 
syndrome after a femur fracture was treated 
successfully with methylprednisolone.
 
Keywords: fat embolism syndrome, 
methylprednisolone, femur fracture.

INTRODUCTION

Fat embolism syndrome (FES) is often seen in 
association with long bone or pelvic fractures. It 
remains a diagnostic challenge for clinicians and 
surgeons. It is hard to diagnose, and the severity 

of its consequences may vary. The incidence 
of FES varies and often underestimated by the 
physicians. Its clinical manifestation includes 
respiratory, cerebral dysfunction and petechial 
rash. Corticosteroid treatment in fat embolism 
is a topic of interest since 40 years ago.1 Few 
studies had postulated regarding corticosteroid 
treatment before, but its outcome is arguable. 
Herein, a case of fat embolism syndrome after 
a long bone fracture treated successfully with 
methylprednisolone.

CASE PRESENTATION

A 34-year-old technician had skidded while riding 
a motorbike during a torrential downpour rain. He 
sustained closed fracture mid-shaft of left femur 
(Figure 1) with left posterior cruciate ligament 
avulsion fracture (Figure 2). On admission, his 
Glasgow coma scale was full. His vital sign was 
stable. There was no other injury noted. His left 
thigh was swollen but soft. Sensation of the left 
lower limb was present and distal pulses were 
palpable. Haemoglobin level on admission was 
12.2 g/dl. Skin traction was applied.

Figure 1 Radiograph AP (1a) and lateral view (1b) of left femur showing fracture of mid-shaft femur

Case Report
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Figure 2 Radiograph AP (2a) and lateral (2b) of left knee showing avulsion
fracture of the posterior cruciate ligament

	 A calcaneal pin was inserted after one day 
of trauma with a skeletal traction of 10% body 
weight. He was scheduled for an interlocking 
nail for left femur fracture and screw fixation for 
his posterior cruciate ligament avulsion fracture. 
However, at day two post trauma, he developed a 
spiking temperature of 38.5°C, tachycardia with 

a heart rate of 105 beats/minute, tachypnoea with 
20 breaths/minute and low SpO2 under room air 
of 94%. Arterial blood gases (ABG) air showed 
respiratory alkalosis with renal compensation. 
ECG showed pulmonary embolism type of 
changes (Figure 3). Chest X-ray was clear. 
Repeated haemoglobin was 10.3 g/dL.

Figure 3 ECG showing S1Q3T3 changes suggestive of pulmonary embolism

	 Differential diagnoses at that period 
were fat embolism syndrome and pulmonary 
embolism secondary to either deep vein 
thrombosis or from fat globules. The patient 
was given 6-pint normal saline infusion, 2 pints 

of packed cell transfusion and oxygen 3 litres 
via nasal prong. Computed tomography of 
pulmonary angiogram (CTPA) was performed 
with no evidence of pulmonary embolism.
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	 Intravenous methylprednisolone was 
started with a dosage of 7.5 mg/kg every 8 
hours for three days. Supportive management 
with adequate hydration and oxygenation 
was continued. The symptoms resolved after 
completed methylprednisolone dosage three 
days later. The patient underwent interlocking 
nail of the femur and posterior cruciate ligament 
repair. The surgery was successful and uneventful 
postoperatively. He was fit for discharged three 
days later.

DISCUSSION

The diagnosis of FES is very challenging. Gurd’s 
Criteria (Table 1) is the best way to the diagnosis 
of FES.2 The combination of two major or one 

major with four minor criteria may point us to the 
diagnosis. FES actual incidence is undetermined 
due to the rarity of diagnosis.3 Compared to the 
upper limb, the association between lower limb 
long bone fracture and FES is more significant. 
This feature is possible due to the larger size 
and easy access to the vasculature.4 The patient 
presented with shortness of breath associated 
with fever. Few differential diagnoses may 
manifest with the similar signs and symptoms 
but given his age, injuries and symptoms, 
differential diagnoses were narrowed down 
into fat embolism syndrome and pulmonary 
embolism secondary to deep vein thrombosis 
and fat globules. Even though the ECG showed 
high suspicious of pulmonary embolism, 
however, the CTPA showed negative results. 

Table 1 Criteria for the diagnosis of fat embolism syndrome according to Gurd2

	 The diagnosis of FES is relatively 
challenging and confusing. Its presentation is 
non-specific and posed a challenge in diagnosis. 
Gurd first describes this condition in 70’s and 
was refined together with Wilson in 1974.2, 

5 Even though few authors argued regarding 
Gurd’s criteria, however, it has become the 
tool of determining the diagnosis of FES in our 
setting. Our patient presented with respiratory 
symptoms, tachycardia, pyrexia, and sudden drop 
in haemoglobin. There were not enough criteria 
to fit into the diagnosis of FES. However initial 
presentation of FES needs to be considered.

	 The treatment of FES requires a close 
monitoring and respiratory support if indicated. 
Although the presence of Gurd’s criteria may 
aid in the diagnosis, its universal usage is 
somewhat lacking. Despite the supportive 
treatment given, the patient’s condition 
remains the same. He showed significant 
recovery after the administration of 12 
dosages of methylprednisolone. The role of 
methylprednisolone in FES treatment has been 
debatable for the last decade. Although various 
studies describe the role of methylprednisolone 
in FES treatment, it is not used universally due 
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to the unverified effectiveness.1 Its role has been 
investigated extensively in both animals and 
humans. Ashbaugh and Petty (1996) recorded 
a successful treatment of a massive respiratory 
failure secondary to fat embolism syndrome 
using corticosteroid.6 They postulated that 
corticosteroid causes stabilization of pulmonary 
capillary membrane and halts inflammatory 
response. The treatment also suggested a 
stabilization of complement system and platelet 
aggregation.7 One article showed a successful 
use of methylprednisolone as a prophylaxis 
against FES. The study revealed a protective 
effect in reducing the incidence of FES and 
hypoxaemia related complications.8 However, 
given the unwanted side effects of corticosteroid, 
the practice is not widespread in some locations. 
Among the effects include, it can progress to 
peptic ulcer disease, hyperglycaemia and poor 
wound healing. There was a case report whereby 
patients with long bones fracture developed 
atrial fibrillation after receiving intravenous 
methylprednisolone.9 Blood glucose should be 
monitored closely in these patients. Proton pump 
inhibitor would be a wise option to prevent any 
gastrointestinal side effects.

	 The recommended dosage in most 
literature is between 9 mg/kg and 90 mg/kg 
in divided dose. This dosage range is safe and 
postulated to provide maximum benefit. One 
series showed a 10-fold reduction of fat embolism 
syndrome episodes with methylprednisolone 
use.10 These findings should convince the 
medical world of its beneficial role. A meta-
analysis of 389 patients using corticosteroids 
concluded a reduction of FES in traumatic 
patients up to 43%. However, the sample size is 
not adequate to show significant differences in 
mortality or infections with the administration 
of corticosteroids.

CONCLUSION

Methylprednisolone is an enticing treatment 
option in fat embolism syndrome. Although the 
role is debatable, its usage has been shown to be 
safe and efficient. A randomized trial would be 
ideal to evaluate its true advantage.

CONFLICT OF INTEREST 

The authors declare that they have no conflict of 
interest in publishing this case.

CONSENTS

Written informed consent was obtained from the 
patient to publish the case. A copy of the consent 
is available with the Chief Editor.

REFERENCES

1.	 Bederman SS, Bhandari M, McKee MD, 
Schemitsch EH. (2009). Do corticosteroids 
reduce the risk of fat embolism syndrome in 
patients with long-bone fractures? A meta-
analysis. Can J Surg 52 (5): 386 – 393.

2.	 Gurd AR. (1970). Fat embolism: An aid to 
diagnosis. J Bone Joint Surg 52 (4): 732 – 737.

3.	 Robert JH, Hoffmeyer P, Broquet PE, Cerutti 
P, Vasey H. (1993). Fat embolism syndrome. 
Orthop Rev 22: 567 – 571.

4.	 Shaikh N. (2009). Emergency management 
of fat embolism syndrome. J Emerg Trauma 
Shock 2 (1): 29 – 33.

5.	 Gurd AR, Wilson RI. (1974). The fat 
embolism syndrome. J Bone Joint Surg 56 
(3): 408 – 416.

6.	 Ashbaugh DG, Petty TL. (1996). The use of 
corticosteroids in the treatment of respiratory 
failure associated with massive fat embolism. 
Surg Gynecol Obstet 123 (3): 493 – 500.

7.	 Gossling HR, Pellegrini VD. (1982). Fat 
embolism syndrome: A review of the 
pathophysiology and physiological basis of 
treatment. Clin Orthop Relat Res 165: 68 – 82.

8.	 Stoltenberg JJ, Gustilo RB. (1979). The use of 
methylprednisolone and hypertonic glucose 
in the prophylaxis of fat embolism syndrome. 
Clin Orthop Relat Res 143: 211 – 221.

9.	 Afsaneh-Vazin GR, Firoozifar M, Zand F. 
(2010). Intravenous Methylprednisolone, a 
Possible Cause of the Artrial Fibrillation. 
Iranian Journal of Pharmaceutical Sciences 6 
(1): 13 – 18.

10.	 Kubota T, Ebina T, Tonosaki M, Ishihara H, 
Matsuki A. (2003). Rapid improvement of 
respiratory symptoms associated with fat 
embolism by high-dose methylpredonisolone: 
A case report. J Anesth 17: 186 – 189. 



EDITORIAL GUIDELINES
Instructions for authors

AIMS AND SCOPE 

The Borneo Journal of Medical Sciences 
(BJMS) is an internationally-disseminated 
biomedical publication, with an aim to provide a 
scientific media for communication of research 
throughout the world. The Journal welcomes 
original basic, clinical, community science 
research on medical/health related issues in the 
national/ international arena.

SUBMISSION

Contributions should be strictly in UK English 
language. The text must be clear and concise, 
conforming to accepted standards of English 
style and usage. Non-native English speakers 
may be advised to seek professional help with 
the language. Email a copy of the manuscript 
with the authors’ names and their affiliations, for 
review process, with original figures and graphs 
to the Executive Editor, Borneo Journal of 
Medical-Sciences, Faculty of Medicine and 
Health Sciences, Universiti Malaysia Sabah, 
88999, Kota Kinabalu, Sabah, Malaysia at 
editorbjms@yahoo.com. 

Manuscripts are considered for publication on the 
condition that they are solely contributed to BJMS 
and have not been published elsewhere, although 
they may be presented in scientific meetings. The 
manuscript must be accompanied by the BJMS 
assignment form signed by all authors. 

Initially, the manuscript will be assessed from 
editorial points of view. Should the Editorial Office 
find the manuscript appropriate, it will enter the 
peer-review process. The corresponding author 
will then be informed of the evaluation along with 
editorial remarks. The preferred word processing 
program is Microsoft Word. The corresponding  
author will then receive the galley-proof. If the 
corresponding author is not available for the 
page proof, a co-author or colleague should be 
assigned for proof-reading. Authors submitting a 
manuscript do so on the understanding that if it is 
accepted for publication, copyright of the article, 

including the right to reproduce the article in 
all forms and media, shall be with Universiti 
Malaysia Sabah.

GUIDELINES FOR PREPARING THE 
MANUSCRIPT

The implemented guidelines are in accord with the 
Uniform Requirements for Manuscript Submitted 
to Biomedical Journals (http://www.icmje.org). 
The editorial office reserves the right to edit 
the submitted manuscripts in order to comply 
with the journal’s style. In any case, the authors 
are responsible for the published material. The 
research that involves human beings must adhere 
to the principles of the Declaration of Helsinki 
(http://www.wma.net/e/policy/b3.htm). For reports 
of randomized controlled trials authors should 
refer to the CONSORT statement shown (http://
www.consort-statement.org/).

ORGANIZATION OF THE MANUSCRIPT

The length of the original articles, excluding 
References, should not normally exceed 2700 
words. Brief and case reports are inevitably 
shorter. Manuscript should contain the following 
sections in the order listed.

Title Page, carrying the following information: 

The title of the article. Concise titles than long, 
convoluted ones. Titles that are too short may, 
however, lack important information, such as 
study design (which is particularly important in 
identifying randomized controlled trials). 
Authors should include all information in the 
title that will make electronic retrieval of the 
article both sensitive and specific.

Authors names and institutional affiliations. 

Name of the department(s) and institution(s) to 
which the work should be attributed. 

Corresponding author. Name, mailing address, 
telephone and fax numbers, and e-mail address 
of corresponding author. 



50

Borneo Journal of Medical Sciences 11 (3) Dec, 2017:  49 – 52

Abstract

Abstract should be one paragraph, without 
sections and provide information on:  
Background/ objective of the study, Materials 
and Methods used (selection of study subjects 
or laboratory animals, observational and 
analytical methods etc.), Results (main findings 
giving specific effect sizes and their statistical 
significance, if possible), and Conclusion (it 
should emphasize new and important aspects 
of the study or observations). Altogether, 
abstract should not exceed 250 words. Do not 
usereference citation in Abstract. 

Keywords 

The authors should provide 3 to 5 keywords 
for indexing purpose. These words have to be 
selected from the terms recommended in the last 
version of the Medical Subject Headings (MeSH)
(http://www.nlm.nih.gov/mesh/meshhome.
html). 

INTRODUCTION 

It should provide the background of the study (i.e., 
the nature of the problem and its significance). 
State the specific purpose or research objective, 
or hypothesis tested, the study or observation; 
the research objective is often more sharply 
focused when stated as a question. Both the main 
and secondary objectives should be made clear, 
and any pre-specified subgroup analyses should 
be described. Only exact pertinent references 
should be provided and do not include data or 
conclusions from the work being reported. 

MATERIALS AND METHODS 

This section should include only information 
that was available at the time the plan 
or protocol for the study was written; all 
information obtained during the conduct of the 
study belongs in the Results section. It should 
include information on: 

●	 Selection and Description of Participants 
(patients or laboratory animals, including 
controls). Describe your selection of the 

observational or experimental participants 
(patients or laboratory animals, including 
controls) clearly, including eligibility and 
exclusion criteria and a description of 
variables such as age and sex. 

● 	 Identify the methods and procedures in 
sufficient detail to allow other workers to 
reproduce the results. Give references and 
brief descriptions for methods that have been 
published but are not well known; describe 
new or substantially modified methods, give 
reasons for using them, and evaluate their 
limitations. Identify precisely all drugs and 
chemicals used, including generic name(s), 
dose(s), and route(s) of administration. 

●	 Describe statistical methods with enough 
detail to enable a knowledgeable reader 
with access to the original data to verify the 
reported results. When possible, quantify 
findings and present them with appropriate 
indicators of measurement error or 
uncertainty (such as confidence intervals). 
Avoid relying solely on statistical hypothesis 
testing, such as the use of p values, which 
fails to convey important information 
about effect size. Define statistical terms, 
abbreviations, and most symbols. Specify 
the computer software used. 

RESULTS 

Describe your results in words, with reference 
to tables or graphs or figures when necessary. 
Present your results in logical sequence, giving 
the main or most important findings first. Do 
not repeat in the text all the data in the tables 
or illustrations; emphasize or summarize 
only important observations. When data are 
summarized in the Result section, give numeric 
results not only as derivatives (e.g. percentages) 
but also as the absolute numbers from which 
the derivatives were calculated, and specify 
the statistical methods used to analyze them.
Restrict tables and figures to those needed to 
explain the argument of the paper and to assess 
its support. Use graphs as an alternative to 
tables with many entries; do not duplicate data 
in graphs and tables. 



51

Instructions to Authors

DISCUSSION 

Emphasize the new and important aspects of  
the study and the conclusions that follow from 
them. Do not repeat in detail data or any material 
given in the Introduction or the Results section. 
For experimental studies it is useful to begin 
the discussion by summarizing briefly the main 
findings, then explore possible mechanisms or 
explanations for these findings, compare and 
contrast the results with other relevant studies, 
state the limitations of the study, and explore the 
implications of the findings for future research 
and for clinical practice. 

ACKNOWLEDGEMENTS 

Acknowledgements, if any, should appear before 
References. 

REFERENCES 

Should be numbered consecutively as they 
appear in the text. Bibliographies cited in tables 
and figures should be numbered according to the 
site where the corresponding table or figure is 
first appeared. Periodical should be abbreviated 
according to the Index Medicus (http://www.
bioscience.org/atlases/jourabbr/list.htm). 

Include the name of all authors, if there are four 
or less authors. When there are more than four 
authors, print names of the first three authors 
followed by “et al.”. Index Medicus (http://
www.bioscience.org/atlases/jourabbr/list.htm). 

Examples of Citation 

Carrol MF, Temte JL. (2000). Proteinuria in 
adults: a diagnostic approach. Am Fam Physician 
62: 1333 – 40. 

Serdaroglu E, Mir S, Kabasakal C. (2002). 
Urine protein-osmalality ratio for quantification 
of proteinuria in children. Nephrol Dialysis 
Transpl 17: S114 (suppl 1). 

Matos V, Drukker A, Guignard JP. (1999). Spot 
urine samples for evaluating solute excretion in 
the first week of life. Arch Dis Fetal Neonatal Ed 
80: F240 – 2. 

Nguyen AND, Lunheimer RL, Henry JB: 
Principles of Instrumentation. In Henry JB (2001). 
Clinical diagnosis and management by laboratory 
methods. Saunders, Philadelphia. pp. 60 – 78. 

Tables 

Should be printed on separate sheets, and 
appear after References. They should be self-
explanatory, clearly designed, and do not 
duplicate the text. Identify statistical measures 
of variations, such as standard deviation or  
standard error of the mean. Be sure that each 
table is cited in the text. 

Figures 

Should be provided only if they improve the 
article. For X-ray films, scans, and other diagnostic 
images, as well as pictures of pathology specimens 
or photomicrographs, send sharp, glossy, black-
and-white or colour photographic prints, usually 
127 .90 mm. On back of each figure, list the figure 
number, name of the first author, title of the article, 
and an arrow indicating the right orientation of the 
figure. Colour photographs, if found to improve 
the article, would be published at no extra charge. 
Letters, numbers, and symbols on Figures should 
therefore be clear and even throughout, and of 
sufficient size that when reduced for publication 
each item will still be legible. Figures should be 
made as self-explanatory as possible. Type or 
print out legends for illustrations on a separate 
page, with Arabic numerals corresponding to the 
illustrations. When symbols, arrows, numbers, or 
letters are used to identify parts of the illustrations, 
identify and explain each one clearly in the legend. 
Explain the internal scale and identify the method 
of staining in photomicrographs. Markers should 
be clear with high-contrast with appropriate 
explanation in the corresponding legend. Be sure 
that each figure is cited in the text. 

Abbreviations and Symbols 

Use only standard abbreviations; the use of 
non-standard abbreviations can be extremely 
confusing to readers. Avoid abbreviations in the 
title. The full term for which an abbreviation 
stands should precede its first use in the text 
unless it is a standard unit of measurement.



52

Borneo Journal of Medical Sciences 11 (3) Dec, 2017:  49 – 52

For further information please contact the Editorial Office:

BJMS
Faculty of Medicine and Health Sciences

Universiti Malaysia Sabah
Jalan UMS

88400 Kota Kinabalu
Sabah, Malaysia

Tel: +6088320000 ext.: 61411
Email: bjms@ums.edu.my


	Prelim_UPDATE_4.12.2017
	Chapter-1-new_ATTACH FILE NGAM PUNYA_4
	Chapter-2-new
	Chapter-3-new
	Chapter-4-new
	Chapter-5-new
	Chapter-6-new
	Chapter-7-new
	Chapter-8-new
	9_Instructions

