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EDITORIAL NOTE 
 

 
Dear Authors / Researchers / Readers, 
 
Welcome to the 6th Edition of Manipal Alumni Science & Health (MASH) Journal. 
 
Manipal Alumni Association of Malaysia (MAAM) is publishing the 6th Edition of ‘Manipal 
Alumni Science & Health (MASH) Journal since its launch in 2014 by the then Minister of 
Health, Malaysia, Y.B. Datuk Seri Dr S Subramaniam.  
 
MASH Journal focuses and publishes case reports, original research work, review articles 
etc. from different disciplines of medicine, health and science. This is published as an open 
access journal to provide access to wider audience with common interest on science and 
health issues and challenges. The main goal of MASH Journal is to publish high quality peer-
reviewed scientific papers in the field of science and health and serve as a forum for diverse 
viewpoints on major scientific, health issues and policies. I would like to encourage authors 
to present their thoughts without any hesitation in order to push for new and innovative 
ideas in solving current various challenges. This way we can ensure that this journal is 
accepted and respected as a reputable academic journal with impact to influence the 
practice of science and medicine in Malaysia and the region.  
 
The motto behind the journal is to help students, researchers and scientist 
worldwide to benefit from the high quality peer reviewed articles and to their 
high performing works in the entire arena of science and health. I do hope that 
more Researchers, Clinicians, Students and Scientists will consider sending their articles to 
the Manipal Alumni Science & Health Journal. We hope you enjoy this edition and best 
wishes to everyone from all of us in the Editorial team. 
 
I would like to thank all authors, reviewers and editors for their continuous support to this 
Journal. 
 
 
Regards 
 
 
 
 
 
Associate Professor Dr Mohammad Nazmul Hasan Maziz 
Chief Editor 
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ABSTRACT 

Pain assessment and management has been widely practiced in emergency departments all 
over the world. As proper pain management is directly related to improvement in patient 
satisfaction, health care officers have to be effective in dealing with pain related chief 
complaints daily. A common chief complaint of patients presenting to the emergency 
departments all over the world including Malaysia is headache. The aim of this study is to 
determine the missed pain assessment and management of headache at the Emergency 
Department (ED) in Hospital Universiti Sains Malaysia and the factors that were 
influencing them. The factors associated with missed pain assessment and treatment 
among patients with headache presenting to the emergency department were investigated. 
A cross sectional retrospective observational study was performed from December 2017 to 
May 2018 among all patients presenting with headache to the emergency department of 
Hospital University Sains Malaysia (HUSM). A total of 94 patients were enrolled in this 
study and 77 patients met the inclusion criteria. There was a statistically significant 
association (p-value<0.05) between pain reassessment and triage zone (x2 =6.858) and 
patient’s arrival time (x2 =5.773). A significant association (p-value<0.05) between missed 
pain treatment and triage zone, and patient’s arrival time was noted. The chi square value 
(x2) for triage zone and patient arrival were 7.428 and 4.807 respectively. Whereas, there 
was no significant association between pain treatment and attending physician. Triage 
zone and arrival time of patients are the factors influencing missed assessment and 
management of pain among patients with headache presenting to ED. A proper action plan 
                                                        
1 Department of Emergency Medicine, Hospital Sungai Buloh, Selangor, Ministry of Health Malaysia 
2 Department of Emergency Medicine, School of Medical Sciences, USM Health Campus, Kubang Kerian, 
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and more intervention studies are warranted in order to overcome the above mentioned 
issues and optimize pain management for headache. 
 
 
INTRODUCTION 
 
Pain assessment and management has been widely practiced in emergency departments all 
over the world. As proper pain management is directly related to improvement in patient 
satisfaction, health care officers have to effectively deal with pain related chief complaints 
daily1,2. In Malaysia, almost all tertiary hospitals have the capabilities to provide acute pain 
management. This includes vital signs monitoring as pain is regarded as the 5th vital sign. 
Pain scoring is a quantitative procedure of pain assessment done by various systems 
including the numerical scale3,4. The numerical pain scoring system provides sufficient 
power to score pain among patients and has been used as an assessment for pain5. The 
numerical pain scoring system is easy to use and is a standardized format to assess pain in 
patients. The numerical pain scoring system is also preferred by patients of varying 
demographic data6,7. Thus it is important to assess the pain score as well as initiate 
management of pain early and as safely as possible8.  
 
The World Health organization (WHO) has prepared a pain relief ladder for adults and a 
face scale for pediatric population which provides a guide to the management of acute and 
chronic pain9. Studies were carried out to assess cut point of pain and the results showed 
that different pain intensities on the numerical scale can be used as an input to classify pain 
as mild, moderate and severe. That being mentioned, pain score of less than 4 is of mild 
pain, 4 to 7 is moderate and 7 above is severe10.  
 
Although the usefulness of the WHO pain ladder has been questioned, studies have shown 
that it is still a useful tool to assess and treat pain adequately11. Among the many types of 
pain experienced by patients presenting to the ED, some of the most notorious causes of 
pain can be related to cancer pain. However, in the WHO guidelines produced, it also 
tackles cancer pain efficiently. Thus, if cancer pain can be managed effectively using these 
guidelines, then it is definitely a good clinical tool in the ED12.  
 
In Malaysia, the pain free hospital initiative has begun and it follows the international 
recommendations. The Pain-Free Hospital Project was initiated in 2003 with the aim of 
improving pain management and Malaysia has followed suit13. Unfortunately, patients are 
still unsatisfied with the level of pain treatment in the ED, although there are resources 
available include the numerical pain scale, medications and trained health care officers14. 
The lack of optimized pain control in patients presenting with acute pain is also observed 
globally even with all the advances in the ED,15  
 
There has been increasing demand by patients in the casualty for better pain treatment. In 
the era of the internet, the patients can educate themselves and their rights to pain care 
and its standards. Social media allows patients to compare their experiences visiting the 
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casualty for pain and its impact on their lives16. Therefore, in today’s world we have to be 
very vigilant and ensure that patients presenting with a chief complaint of pain in the ED 
gets assessed correctly and treated early to optimize patient’s condition, experience and 
satisfaction in the ED. 
 
Many factors affect pain management and assessment. A study among the pediatric 
population showed that patients age, geographic location and volume of patients attending 
the emergency department were all factors in the outcome of pain management in the 
emergency17.  One study revealed that 90 percent of patients studied reported pain of 
moderate to severe scores18. Understanding the level of assessment and management of 
patients presenting with headache to the ED is crucial.  
 
A common complaint of patients presenting to the ED all over the world including Malaysia 
is headache19. Not only is headache common in the ED, it also accounts for many visits to 
the outpatient departments around the world, which may indicate benign or malignant 
underlying disorders20. A majority of the patients presenting to the ED and outpatient 
departments have a benign cause of headache, however a physician should be aware of 
secondary causes of headache and more sinister complications such as sub arachnoid 
haemorrhage which may be life threatening5. Therefore, proper assessment and treatment 
of pain can help physicians be aware of the progression of illness and improve the care of 
patients presenting to ED21 
 
The aim of this study is to determine the assessment and management of headache pain at 
the ED in Hospital Universiti Sains Malaysia. The factors associated with missed pain 
assessment and treatment among patients with headache presenting to the ED were 
investigated.  
 
Retrospective review of the emergency case notes was carried out to determine if pain 
assessment and scoring was done, the usage of analgesia and the reassessment of pain 
scores post analgesia. These emergency case notes were reviewed once the patients were 
discharged or transferred out from the emergency department.  
 
 
METHOD 
 
Study Design 
 
A cross sectional retrospective observational study was performed from December 2017 to 
May 2018 among all patients with headache (primary headache, secondary headache and 
headache related to other illness) presenting to the emergency department of Hospital 
University Sains Malaysia (HUSM). Prior to data collection, an ethical approval was 
obtained from University Ethical and Research Committee, HUSM. The confidentiality of the 
data was ensured. Consent was also obtained from the dean’s office to view the case notes 
of patients. 
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Study Population 
 
All the patients presenting with headache pain (primary headache, secondary headache 
and headache related to other illness) to ED HUSM during the study period were assessed 
in the study by the emergency department doctors during their shifts. Patients were 
identified using symptoms of headache as one of their complaints at the triage counter. 
Inclusion criteria include all patients presenting with headache as the chief complaint, 
associated complaint or as an additional symptom. Patients who have known allergies to 
pain medication and patients who refuse for pain treatment are excluded from the study. 
The sample size calculation was done using the single proportion sample size calculation. 
This calculation will help us receive a sample size that reflects the required precision and 
confidence for a population size of 4000. Therefore, the sample size needed was 94 patients 
with an error rate of 9.9% and a confidence level of 95%. 
 
 
Study Procedures 
 
A retrospective cross-sectional observational study was conducted. As the patients 
presents with headache type of pain to the ED either as a main complaint or associated 
complaint, (including primary headache, secondary headache or headache associated with 
other illness), the triage officer informs the researcher. The researcher then sees and 
confirms the presence of headache in the patient which requires treatment and analgesia. 
Only then the patient is recruited into the study. The patient is then allowed to go through 
the treatment flow in respective zones in the ED and they were seen by the doctors as per 
usual practice. After the patients have undergone their treatments and have been either 
admitted or discharged, the researcher looks at the emergency case notes and collects the 
data from the case notes on whether the pain was scored, treated and reassessed.  
 
The proforma used in this study included information such as triage zone that the patient 
was consulted, patient’s arrival time to ED, attending physician, diagnosis, pain scoring, 
type of pain treatment (pharmacological or non-pharmacological) and pain reevaluation 
before discharge. Using the proforma and the patient’s case notes, the data of missed pain 
assessment and treatment were obtained for each patient.  
 
To define missed pain assessment, the pain score will be studied, to define missed pain 
treatment the delivery of analgesia will be studied and to define reassessment of pain, the 
patients emergency case notes will be seen for any documentation on reassessment of pain 
prior to patient being discharged from the ED or admitted to the ward. 
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Definition of operational terms used in this study 
 

a) Missed pain assessment – missed pain assessment is when there is no pain scoring 
documented for headache in the patient’s case notes during the initial encounter in 
the emergency department. 

b) Missed pain treatment – missed pain treatment is when there is no pain killer given 
to the patient for headache during the initial encounter in the emergency 
department 

c) Missed pain reassessment – missed pain reassessment is when there is no 
documentation on reassessment of the headache pain prior to disposition of the 
patient from the emergency department whether admitted to the ward or prior to 
discharge 

 
Data Analysis 
 
All data entries and statistical analysis were done using IBM SPSS version 23.  The data 
went through a cleaning process which means detecting incomplete data which was 
missing or not recorded (e.g., comorbidities), removing incomplete data, and ensuring 
consistency (e.g. traumatic and non-traumatic causes) before further analysis was done. 
The data was screened for any wrong entry, duplication and missing values. Missing values 
were properly declared in SPSS data entry.  
 
Descriptive analysis was done on demographic background of the patients and on each 
associated factor for the study. Frequency and percentage were reported for categorical 
variables, while mean and standard deviation (SD) were reported for normally distributed 
numerical variables. Median and interquartile range (IQR) were reported for non-normally 
distributed numerical variables.  
 
Bivariate analysis using Pearson Chi square test was carried out to determine the factors 
associated with missed pain assessment and treatment in emergency department as it is a 
suitable test tool to find association between categorical variables of independent samples. 
Assumptions of expected frequency was checked while doing the analysis. If the p value is 
less than 0.05, the association was considered as statistically significant.  
 
 
RESULTS 
 
The results in this study used non-traumatic causes of headache. The reason for the use of 
either traumatic or non-traumatic causes of headache is that previous studies did not 
combine traumatic and non-traumatic headache. 
 
 The results were interpreted for all non-traumatic headaches (primary headache, 
secondary headache and headache associated with other illness) because headache in the 
emergency department can present in a spectrum of presentations, diverse with varying 
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types associated with other illnesses, and that some secondary headaches can be 
understood as variations of primary headache. The headache pain is still treated together 
with the underlying cause in secondary headaches and headaches related to other illness as 
a holistic approach. 
   
 
Demography 
 
Statistical analysis was performed with IBM SPSS Statistics 25.0. Table 1 presents the 
descriptive analysis of sociodemographic data and presentation of headache pain in non-
trauma cases in Emergency Department. Normality of continuous variables was 
determined using Kolmogorov-Smirnov test. The distributions of age and weight were not 
normal and presented as median and interquartile range (IQR). The median age of the 
patients was 34 (IQR=32), while the median body weight was 60 (IQR=10). Categorical 
variables were presented as frequencies and percentages. Majority of the patients were 
Malaysians (99.7%) and only 3 patients were non-citizens (1.3%) 
 
  



 Manipal Alumni Science and Health Journal 2021; 6(1): 1 

 

7 
 

Table 1:  Descriptive analysis on sociodemographic data and presentation of 
headache pain in non-trauma cases in Emergency Department (n = 77) 
 

Variable Frequency (%) 
Age (years) a 34 (32) 

Weight (kg)a 60 (10) 

Nationality 
   Non Malaysian 
   Malaysian 

 
1 (1.3) 
76 (99.7) 

Gender 
   Female 
   Male 

 
29 (37.7) 
48 (62.3) 

Referred case 
   No 
   Yes 

 
68 (88.3) 
9 (11.7) 

Triage zone 
   Green 
   Yellow 
   Red 

 
35 (45.5) 
30 (39.0) 
12 (15.6) 

Attending physician 
   MO 
   HO 
   Specialist 

 
31 (40.3) 
45 (58.4) 
1 (1.3) 

Prior Analgesia (n = 75) 
   No 
   Yes 

 
61 (81.3) 
14 (18.7) 

Arrival time (n = 75) 
Day 
Night 

 
59 (78.7) 
16 (21.3) 

a Median (IQR) 
 
Factors associated with missed pain scoring, treatment and reassessment.  
 
The results of Chi-square test for pain scoring, pain treatment, and pain reassessment are 
presented in table 2, table 3 and table 4 respectively.  Triage zone and arrival time of 
patients were the factors that influenced missed pain treatment and reassessment. 
 
Pain Scoring 
 
Table 2 presents the association between factors and missed pain scoring done among 
headache pain in non-trauma cases presenting to the Emergency Department. Pearson chi 
square test was conducted when there have less than 20% of the cells with observed value 
of 5. In case the assumption was not fulfilled, Fisher’s Exact test was performed. There was 
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no sufficient evidence of significant association between attending physician, triage zone 
and arrival time of patients with missed pain scoring.  There was no sufficient evidence of 
significant association between attending physician and the conduct of pain scoring 
(p=0.427). 
 
Table 2: Association between factors and pain scoring among headache pain in non-
trauma cases presenting to the Emergency Department  
 

Factors  Pain scoring Test 
statistics 

P 

  Yes 
n (%) 

No 
n (%) 

  

Attending 
physician 

MO 9 (40.9) 22 (40.0) 2.336 0.427 
HO 12 (54.5) 33 (60.0)   
Specialist 1 (4.5) 0 (0.0)   

      
Triage zone Green 9 (40.9) 26 (47.3) 1.937 0.380 
 Yellow 11 (50.0) 19 (34.5)   
 Red 2 (9.1) 10 (18.2)   
      
Arrival time Day 13 (61.9) 46 (85.2) 4.883 0.056 
 Night 8 (38.1) 8 (14.8)   

a Pearson chi-square test; b Fisher’s Exact test 
*significant at p<0.05 
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Pain Treatment 
 
Table 3 presents the association between factors and missed pain treatment among 
headache pain in non-trauma cases presenting to the Emergency Department. Pearson chi 
square test was conducted when there are less than 20% of the cells with observed value of 
5. In case the assumption was not fulfilled, Fisher’s Exact test was performed. There was 
sufficient evidence of significant association between arrival time of patient and triage zone 
with missed pain treatment. There was no sufficient evidence of significant association 
between attending physician and missed pain treatment (p=0.247).  
 
 
Table 3: Association between factors and missed pain treatment among headache 
pain in non-trauma cases presenting to the Emergency Department  
 

Factors  Pain treatment Test 
statistics 

P 

  Missed 
n (%) 

Not missed 
n (%) 

  

Attending 
physicianb 

MO 19 (37.3) 12 (46.2) 2.652 0.247 
HO 32 (62.7) 13 (50.0)   
Specialist 0 (0.0) 1 (3.8)   

      
Triage zonea Green 25 (49.0) 10 (38.5) 7.428 0.024* 
 Yellow 15 (29.4) 15 (57.7)   
 Red 11 (21.6) 1 (3.8)   
      
Arrival 
timea 

Day 43 (86.) 16 (64.0) 4.807 0.028* 

 Night 7 (14.0) 9 (36.0)   
a Pearson chi-square test; b Fisher’s Exact test 
*significant at p<0.05 
 
Pain Reassessment 
 
The data for pain reassessment is collected from the emergency case notes before the 
patient is discharged or admitted to the ward. The emergency case notes are looked at 
whether there was any documentation to indicate reassessment of patient’s pain. That is 
considered as pain reassessment and it is documented in the data collection sheet. 
 
Table 4 presents the association between factors and pain reassessment among headache 
pain in non-trauma cases presenting to the Emergency Department. Pearson chi square test 
was conducted when there are less than 20% of the cells with observed value of 5. In case 
the assumption was not fulfilled, Fisher’s Exact test was performed. There was sufficient 
evidence of significant association between triage zone and arrival time of patients with 
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missed pain reassessment. There was no sufficient evidence of significant association 
between attending physician and missed pain reassessment (p=0.220).  
 
Table 4: Association between factors and pain reassesment among headache pain in 
non-trauma cases presenting to the Emergency Department  
 

Factors  Pain reassessment Test 
statistics 

P 

  Yes 
n (%) 

No 
n (%) 

  

Attending 
physicianb 

MO 5 (38.5) 26 (40.6) 3.697 0.220 
HO 7 (53.8) 38 (59.4)   
Specialist 1 (7.7) 0 (0.0)   

      
Triage zonea Green 4 (30.8) 31 (48.4) 6.858 0.032* 
 Yellow 9 (69.2) 21 (32.8)   
 Red 0 (0.0) 12 (18.8)   
      
Arrival 
timeb 

Day 7 (53.8) 52 (83.9) 5.773 0.026* 

 Night 6 (46.2) 10 (16.1)   
a Pearson chi-square test; b Fisher’s Exact test 
*significant at p<0.05 
 
 
DISCUSSION 
 
Headache is a common presentation to the emergency department similar to other 
countries worldwide including the United States of America. Headache should ideally be 
managed according to the WHO pain guidelines22. A proper assessment and treatment of 
headache pain is crucial in patient satisfaction. In addition, the current policy of Ministry of 
Health Malaysia recognizes pain as the 5th vital sign. The objective of this study was to 
review the assessment headache and its management at the emergency department. Pain 
score scales such as the numeric scale for adults and face scale for pediatric patients and a 
variety of analgesics is readily available at the emergency department.23  

 
In our study, the attending doctor, triage zone and patient’s arrival time are considered 
factors associated with missed pain assessment and treatment because they had 
reasonable level of involvement in patient care, these factors are manageable among 
others, they are likely to be important in implementing practices in pain management and 
the ability of these factors to be replicated in the future. 
 
Triage zone is a factor in pain treatment and pain reassessment. This could be due to the 
large number of patients during day time in the green zone and small doctor to patient 
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ratio24. Overcrowding and congestion are common issues in the green zone and is reported 
by many studies25. Therefore, proper actions and strategy need to be taken to improve 
patient flow in order to optimize patient management particularly headache pain as 
demonstrated in this study.  
 
The results of this study show that among all the attending physician, missed pain 
treatment and pain reassessment were highest among the house officers (HO). This could 
be due to lack of experience and exposure in pain management.  Poor level of knowledge 
about pain among patients and poor communication between officers and the patient are 
the reasons why patients report experiencing pain even after adequate assessment and 
treatment is given26. Education on pain assessment is crucial to health care officers as they 
are dealing with conditions related to pain daily. Being the first to encounter patients, their 
knowledge in managing pain is crucial to ensure patient comfort and satisfaction27. Having 
an assessment of the way patients with pain are treated in the casualty will ensure 
physicians have a good understanding about the way pain is treated. Physician-patient 
communication is a main factor in patient dissatisfaction.  
 
Most emergency medicine centres are overcrowded and manned with health care workers 
needing to operate in extended shifts. These health care workers provide pain management 
services for a very large number of patients who visit the emergency daily, hence they are 
unable to conduct the assessment and management of pain in great depth28. Proper pain 
management can improve the patients experience when visiting the emergency 
department. However, proper assessment and management needs to be instilled from the 
point patient walks into the doors of the emergency department to ensure good quality 
care. 
 
 
CONCLUSION 
 
This study revealed that pain assessment and management of headache type of pain is 
done in the emergency setting but it is still inadequate because majority of the patients 
presenting with headache did not receive analgesia, had missed pain scoring and missed 
pain reassessment. Factors that were associated with missed pain treatment among 
patients presenting with headache pain to the emergency department were triage zone and 
arrival during the daytime. Proper action and more intervention studies are warranted in 
order to overcome above mentioned issues and to optimize pain management for headache 
pain. The present study gave a better understanding on the level of assessment and 
management of headache pain at the emergency department so that we can find out exactly 
where we stand in delivering optimal pain control to patients as early as possible to ensure 
a pain friendly emergency department. 
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ABSTRACT 
 
Bleeding is a common expected complication during surgery, but more so in advanced 
sarcoma resection surgery owing to the tumour’s angiogenesis. As surgery is potentially 
curative for primary nonmetastatic extremity soft tissue sarcoma – hence surgery is 
necessitated. In this case, we have a patient with significant bleeding intraoperatively 
requiring several methods and techniques to control the hemorrhage. The management of 
bleeding involves multiple assessment and strategies to ensure appropriate care for the 
patients. The management is perioperative involving all stages: preoperative risk 
identification and optimization to intraoperative surgical options and techniques to 
postoperative care. The objective of this review is to establish a guideline on factors and 
options that surgeons should to be aware, going into surgery from preoperative to 
postoperative management when bleeding ensues. Latest updates and recent evidence help 
ensure improved clinical management for sarcoma patients undergoing surgery.  
 
 
INTRODUCTION 
 
Bleeding in advanced sarcoma surgery is common, especially involving hematological 
malignancies (1). Hemorrhage is a major concern as it is a leading cause for intra-operative 
cardiac arrest (2). Pre-cardiac arrest signs ranging from hypotension, hypoxemia and 
tachycardia may present prior to progression to a full cardiac arrest. Early detection of 
these signs is crucial. A “state of emergency” should be immediately declared upon 
recognition of these signs and measures taken to avert further deterioration and possible 
mortality. 

                                                        
1 Oncology and Musculoskeletal Tumour Division, Orthopedics and Traumatology; Hospital Queen Elizabeth 
(I & II) Kota Kinabalu SABAH (Malaysia) 
2 Dept of Orthopedics, Faculty of Medicine and Health Sciences, University Putra Malaysia, SERDANG 
(Malaysia) 
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Apart from hematological malignancy being a risk factor for bleeding, florid angiogenesis 
from the malignant process also substantiates the probability of hemorrhage (4). Studies 
focusing on anti-angiogenic therapies to shrink vascular supply or reduce bleeding have 
surfaced to address this morbid condition (3). In addition to these novel methods to 
manage hemorrhage, the importance of proper risk-stratification and peri-operative 
planning is pertinent. In this article, we review various strategies that were employed to 
tackle hemorrhage in relation to a patient who had undergone soft tissue sarcoma surgery. 
 
 
CASE REPORT 
 
A 35-year old gentleman presented complaining of a gradually increasing right thigh mass 
of one year duration with an absent history of infection, family history of malignancy or 
constitutional symptoms. Clinically, the right thigh mass measured 35cm x 45cm with 
surface telangiectasia, fixed within the adductor compartment on both planes with 
pinchable overlying skin. Neurovascular status of the right lower limb was normal. 
Systemically, the cardiorespiratory and abdominal examination was unremarkable.  
 

 
Figure 1: Clinical image showing a right thigh swelling over the medial compartment with surface 

telangiectasia. Markings seen illustrate the dimensions of the lesion 
 
MRI images of the right lower limb revealed a tumour encapsulating the profunda vessels 
and abutting the superficial femoral vasculature. The tru-cut biopsy was suggestive of a 
malignant soft-tissue tumour (Epitheloid Hemangioendothelioma). 
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Figure 2: T2 weighted MRI images of the right thigh in axial and sagittal view (tumour cut: around 
the widest circumference) Sagittal (a) and Axial (b) images depict a hyperintense lesion within the 
adductor compartment with ill defined margins encapsulating the profunda vessels and abutting 

the superficial femoral vasculature 
 

 
Preoperative strategies and planning were discussed prior and subsequently a wide 
resection of the tumour was done. Intra-operatively, the distal portion of the tumour mass 
was well encapsulated within the pseudotumour, however the proximal portion had 
adhesions and was found to encroach beyond the tumour capsule with close proximity to 
the common femoral and obturator vessels. The nature of surgery was rather vascular due 
to the friable nature of the engorged veins surrounding the lesion. Unfortunately, due to its 
proximity to the lesion, the common femoral vein was nicked during dissection and 
required ligation to obviate hemorrhage. Venous grafting was initially considered but was 
aborted, as the patient was haemodynamically compromised. Anesthetist had employed 
hemodynamic resuscitation via blood product transfusion. 
 
Post-operatively the patient was observed within the intensive care unit. The patient 
progressed well in the ward and was found to have an intact neurovascular status of the 
limb on subsequent reassessment. The ensuing intra-operative histo-pathological report 
revealed that the lesion resected was a malignant peripheral nerve sheet tumour. 
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Figure 3: a) Floor of the medial right thigh after resection of the tumour. b) Resected tumour en-

mass with residual elliptical skin, measuring about 30cm x 20cm. 

 
Discussion 
 
This case classically illustrates the challenges faced during a battle to achieve hemostasis 
during a soft-tissue sarcoma surgery. Without adequate and meticulous planning, it would 
be catastrophic to say the least and may result in mortality. We review the strategies that 
were employed in each aspect of this case to ensure a victorious outcome in the battle 
against hemorrhage in this case. 
 
 
a) Pre-operative assessment and preparation 
 
At presentation, a thorough history was obtained and complete physical examination 
performed. History with emphasis on underlying blood dyscrasias, vessel pathologies, use 
of anti-coagulants or traditional preparations must be taken (7). History of prior surgeries 
should be assessed to elicit if there were any bleeding complications and steps taken to 
manage it. 
  
With regards to pre-operative investigations, standard pre-operative laboratory 
investigations including platelet counts should be taken. A routine coagulation profile is not 
recommended as it is a poor predictive value for bleeding (8). A referral to a hematologist 
would be advised if indicated. Should the patient be on anti-coagulants, an assessment 
should be conducted to evaluate the risk of thrombosis should the anti-coagulants need to 
be withheld before surgery. 
Examples of these bleeding assessment tools include: 

 International Society on Thrombosis and Haemostasis bleeding assessment tools 
(9). 

 Vicenza bleeding score (10). 
 Pediatrics bleeding questionnaire (11). 
 Or any customized hospital assessing tool by individual institutions 
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b) Neo-adjuvant Radiotherapy 
 
Studies had shown based on retrospective data that RT is highly effective in haemorrhagic 
control for bleeding skin carcinoma and intrabdominal carcinomas in palliation, long or 
short regimes demonstrating equal hemostatic effect (32). However, there was no clear 
literature on the effect of pre-op RT on  intraoperative bleeding. Surgeries are planned 5-6 
weeks post completion of the neo-adjuvant RT routinely (33). No pre-operative 
radiotherapy was ordered for this case. 
 
Intra-operative Surgical strategies 
 

a) Positioning 
 

Positioning plays a role in reducing intraoperative blood loss. Particularly in prone 
positioning like in lumbar surgery – whereby the clearance of inferior vena cava 
obstructing venous clearance need to be made sure. Not applicable in this case, 
however for oncology patients in supine position, slight tilting of the operative table 
and elevation of the surgical site or extremities facilitate venous drainage and 
reduces venous pressures (8). 

 
b) Tourniquet 

 
Tourniquets are widely used in orthopedic surgery as means to reduce 
intraoperative blood loss and clearer surgical field. However, usage of the 
tourniquet is however not applicable in this case too as the surgical site is the 
entirety of the right thigh. Therefore, the decision dictating the use of tourniquet are 
visibility of surgical field and surgical site (12). Contraindications of its application 
are in presence of wound at site and underlying peripheral vascular diseases. 
Disadvantages of its application are post-operative pain, impaired underlying 
muscle function and risk of thromboembolic events (13). However, it’s a simple and 
effective means for reducing bleeding intraoperatively. 

 
c) Antifibrinolytics 

 
Fibrinolysis is a physiological process that takes place within the body that 
functions to limit clot formation following trauma or surgery (14). These 
antifibrinolytic agents are widely used to combat bleeding perioperatively. They 
regulate the extend of fibrin formation and vascular obstruction resulting in 
thrombin generation, platelets adhesion with cross linkage and fibrin formation 
(15). Two mainstay agents are the synthetic lysine analogs tranexamic acid and 
epsilon aminocaproic acid via displacement of the lysine binding site of plasminogen 
from fibrin inhibiting the activation (14). Tranexamic acid 500mg IV stat dose was 
given for this patient. Aprotinin is an alternative option, a broad-spectrum protease 
inhibitor that reversibly inhibits trypsin, kallikrein, elastase and being the most 
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potent antifibrinolytic agent (16). These agents can be administered 
intraoperatively when bleeding is noted to be heavy by attending anesthetist.  

  
d) Diathermy 

 
It’s common practice in oncology surgery where dissections are done with either a 
bipolar or monopolar. These are key tools to reduce soft tissue bleeding during 
surgery as compared to sharp dissections (7). There are a number of new bipolar 
sealing system devices in the market and which report less damage to soft tissues 
and more efficient coagulations as compared to the classical ones. Examples of these 
electrosurgical devices used are LigasureTM and AquamantysTM (Medtronic, USA), 
and HarmonicTM shears (Johnson & Johnson, USA). All probes and devices come in 
various sizes. 
 
AquamantysTM  
The AquamantysTM system a single use portable handheld device which is a 
radiofrequency generator system with an attached saline pump irrigation tip. 
Combination of the radiofrequency system with the saline provides a faster tissue 
hemostatic sealing (17). With the incorporation with saline, studies had shown that 
tissues sample via Aquamantys had shown coagulation with minimal charring as 
compared to the conventional diathermies (17).  

 

 
Figure 4: a) Medtronic AquamantysTM console controls with probe. b) AquamantysTM dual 

tip end probe with irrigating system 
 

LigasureTM  
Ligasure is an electrothermal bipolar vessel sealer that’s functions by denaturation 
of elastin and collagen of the tissue including the encapsulated vessels and creating 
a seal (18). The device comes in two sizes: the small or large jawed ones depending 
on the surgical needs. A study was conducted in the Ortho Oncology division of 
Albert Einstein College of Medicine from 2010 to 2016 comparing 142 patients who 
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underwent sarcoma surgeries with use of conventional diathermy alone (n=91) 
versus Ligasure (n=51) (19). Results had shown significant reduction in bleeding: 
(19) 

 Reduction in intraoperative blood loss (p = 0.02) 
 Reduced transfusion volume (p = 0.04) 
 Reduced mean hemoglobin reduction (p = 0.03) 

No significant complication had been reported that had been attributed from the 
usage of LigasureTM in that study. 

 

 
Figure 5: a) LigasureTM console system controls b) Small and large jawed LigasureTM handheld 

diathermy clippers. 

 

 
Figure 6: LigasureTM large jawed diathermy system on soft tissue dissection. 

 
Both of these devices (Aquamantys and Ligasure) were used during surgery in this 
case. 
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e) Topical or sclerosants 

 
These options include fibrin sealants [fibrinogen and thrombin], gelatin - thrombin 
matrices and oxidized cellulose that can be applied onto bleeding tissues during 
surgery for hemostatic control (8). They either mechanically (direct) or chemically 
augment (indirectly) the coagulation cascade. Fibrin sealants/glue promotes tissue 
approximation that tamponades the bleeder. The thrombin and gelatin matrix is 
granular in nature, that ease conformity to the puncture wound shape, as there will 
be about 10-20% swelling in contact with blood (20).  
 
Polyethelene Glycol Hydrogels (PEG) or Poloxamer 407 co-polymer can also be 
administered via a syringe directly into the vasculature or into the bleeding orifices. 
It’s a polyethelene glycol base substance that polymerizes at the application site and 
is auto degraded in a month after application (20). It causes minimal inflammation 
or allergic reactions but with superior hemostatic effect (20). In this case we 
encountered bleeding due to vessel friability. We managed to use some excess skin, 
sutured onto the bleeding area to provide a tamponade to stop the bleeding. 

 
 

f) Anesthetic strategies 
  

The attending anesthetist plays an equally important role co-managing bleeding 
complications. One method is by permissive hypotension, by reducing 
intraoperative mean arterial pressure between 50-65 mmHg with pharmacological 
agents (8). The anesthetist needs to balance the risk of bleeding over the risk of 
multiple organ insult secondary to hypoperfusion (21). A central neuroaxial 
anesthesia (epidural or combined spinal epidural anesthesia – as oncology surgery 
are long hours) is preferable over general anesthesia alone for this purpose. It can 
also be achieved with a combination of regional with general anesthesia (22).  
Regional blockade results in blockage of preganglionic sympathetic impulses, 
vasodilatation and hypotension resulting in decreasing intraoperative blood loss or 
transfusion required (23).  
 
Patients core body temperature also plays a role in blood coagulability. Reversible 
complications from hypothermia are dysfunctioning platelet, coagulation cascade 
and temperature labile enzymes (24). Hypothermia is defined as core body 
temperature that is below 36C caused by variety of factors from reduced 
metabolism, use of cold parental administrations and environmental factors. 
Hypothermia can also lead to increased rate of infections and cardiovascular events 
in patients (25). Hence the anesthetists are routinely vigilant, looking into avoiding 
hypothermia in patients during surgery.  
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Positive pressure ventilation with minimal usage of PEEP (Positive End Expiratory 
Pressure) and low tidal volumes had also been shown to reduce blood loss as it 
promotes venous return (26).  

 
Post-operative care 
 
After the completion of the surgery with skin closure, the wound is dressed with antibiotic 
cream or gel and a sealed dressing is applied. Before sealed plaster is applied, wound 
should not be oozing blood. Compression bandage or garments are applied to compress the 
residual bleeding at the area and inspection of the wound done 2 days later.  The degree of 
bleeding can’t be assessed via hematocrit alone as there is a constant loss of both plasma 
and RBC (27).  
 
Vitals signs should be monitored as it prognosticates the ongoing fluid resuscitation 
requirements. Many factors do make it hard to have a proper detection of fluid status, the 
concomitant anemia, tachycardia from pain or systemic response – hence a higher clinical 
intuition and suspicion of the condition is vital (27). With ongoing blood transfusion 
according to protocol algorithm, hematocrit levels, vital sign monitoring, ECG, urine output 
and clinical suspicion:  patient should be on continuous meticulous observations – looking 
for signs of desaturation, aspiration, tachycardia and hypotension (27). Patients after a 
significantly vascular surgery who show a drop in hematocrit are routinely monitored in 
the ICU until hemodynamically stable before they are transferred to the general wards.  
 
To prevent worsening of coagulopathy, hypothermia should be avoided even post 
operatively with strict monitoring of the coagulation profile, emergent administration of 
fresh frozen plasma, platelets or vitamin K as necessary (27). Anytime during the post 
operative period till the time of wound inspection – presence of  dressing soaked with 
blood suggests an ongoing bleed. Firstly, one need to localize the bleeding source then 
control of hemorrhage with either additional tamponade or ligation of bleeders with or 
without local anesthesia depending on depth of the wound.  
 
Once patient is hemodynamically stable, gradual mobilization in the sequence of sitting 
propped up, standing and then to ambulation with assistance can be done in stages. When 
there are no active bleeds and patient is hemodynamically stable, patient’s own 
anticoagulants can be restarted according to their optimal timing protocols - e.g. - 
Dabigatran  4 hours postoperatively and Rivaroxaban 12 hours post op (28).  
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CONCLUSION 
 
 Surgical excision is still the mainstay treatment for soft tissue sarcomas, along with 
adjuvant radiotherapy and to some extent chemotherapy for some. The role of surgery 
aims to cure a primary non metastatic extremity soft tissue sarcomas with or without 
adjuvant radiotherapy (29). Prognosis is relatively worse when metastasis had taken place, 
but still depends on the histopathology of the tumour. Time plays a role; hence it is 
beneficial for early resection of tumour – earlier reduction of tumour load and reduced 
chance for metastasis. Hence going into surgery resembles a battlefield scenario, a clear 
strategy and exit plan must be in place prior.  
 
Complications in surgery are unpredictable and should be swiftly handled and managed. 
Bleeding is a commonly expected complication for most surgeries, but in oncology surgery 
the handling of pathological tissue can have an unexpected bloodier outcome – tumours 
generates angiogenic-neovascularization. Some patients require pre-operative RT prior to 
surgery resulting in endothelial damage over the vasculature, triggering easy friability 
leading to a more challenging hemostatic control. Therefore, a thorough pre-operative 
assessment is important.  
 
Hemostasis complications does not seize after tumour resection alone. In the post-
operative period, patient’s immobility, early physiotherapy and rehabilitation should be 
initiated at an optimal timing to weigh out surgical site bleeding versus stiffness and 
morbidity. With proper planning and meticulous surgical techniques, intraoperative 
bleeding risk can be reduced significantly. 
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SUMMARY 
 
Myelomatous pleural effusion is a rare cause of pleural effusion in patients with multiple 
myeloma, with an incidence rate of 1-2%. The diagnosis is best appreciated on cytological 
examination. Visualisation of atypical and immature plasma cells in large numbers in the 
pleural fluid is characteristic, however may be easily missed in smears. We reported a case 
of a 61 years old gentleman of Malay ethnicity, with underlying refractory multiple 
myeloma, presented with worsening shortness of breath and found to have a left-sided 
pleural effusion. Pleural fluid from pleural tapping procedure was submitted for cytological 
examination. The pleural fluid showed singly scattered atypical plasmacytoid cells in close 
admixture with mesothelial cells and lymphocytes, which were more apparent on the cell 
block. Immunohistochemically, the plasmacytoid cells were positive for CD138 while 
scattered cells consistent with mesothelial cells were positive for calretinin. The patient 
was diagnosed with a myelomatous pleural effusion. The rarity of this finding and use of 
cell block to enhance the detection of the cells is highlighted. 
 
 
INTRODUCTION 
 
Multiple myeloma is a bone-marrow based, multifocal plasma cell neoplasm. Patients 
uncommonly present with pleural effusion. Furthermore, multiple myeloma itself is a rare 
cause of pleural effusion. The diagnosis of a myelomatous pleural effusion is best done on 
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cytological examination. Visualisation of the atypical and immature plasma cells in large 
numbers in the pleural fluid is characteristic1. However, the malignant plasma cells may be 
missed in a smear, being mistaken for mesothelial cells or even normal plasma cell 
population. 
 
 
CASE REPORT 
 
A 61 years old gentleman of Malay ethnicity, with underlying refractory multiple myeloma, 
presented with worsening shortness of breath for two days. He had been diagnosed with 
multiple myeloma (IgA lambda subtype by serum electrophoresis) two years prior to the 
current admission. He received six cycles of chemotherapy and auto stem cell 
transplantation. Six months after the stem cell transplantation, he complained of bilateral 
lower limb weakness and numbness. Magnetic resonance imaging (MRI) spine done at the 
time showed extensive paravertebral metastases causing cord compression which was 
unsuitable for operative intervention. He then underwent palliative radiotherapy. During 
his current admission, he was found to have a left-sided pleural effusion. Pleural tapping 
was done and the pleural fluid was submitted for cytological examination.  
 
Smears of the watery, blood-stained pleural fluid show singly scattered, atypical cells in 
close admixture with mesothelial cells and lymphocytes. (Figure 1). The cells have high 
nuclear to cytoplasmic ratio with either eccentric or central nuclei. The nuclei range from 
dense hyperchromatic to less mature coarse nuclear chromatin pattern (Figures 2,3). The 
background is blood-stained. No epithelioid granuloma is present. 
 
Levels from the cell block show similar findings as the smears (Figure 4). 
Immunohistochemically, the plasmacytoid cells were positive for CD138 (Figure 5) and 
negative for CD79alpha, calretinin and equivocal for WT1. Scattered cells which were 
positive for calretinin were consistent with the mesothelial cell population (Figure 6). The 
patient was diagnosed with a myelomatous pleural effusion. 
 
He was re-admitted for the same complaint about 2 weeks later. Computed tomography 
(CT) scan was done during the latest admission, and showed right lung nodules with the 
paravertebral mass extending from T11 to T12 indenting the left pleural surface. Another 
pleural tapping was done to relieve his symptoms and the patient subsequently discharged 
himself against medical advice. 
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Figure 1: MGG stained smear. 100x magnification. 

 
Figure 2: MGG stained smear. 400x magnification. 

Figure 3: Pap stained smear. 400x magnification. 
 

Figure 4: Cell block, H&E. 400x magnification. 
Inset: higher resolution. 

 
Figure 5: CD138 immunohistochemical stain. 
400x magnification. 

 
Figure 6: Calretinin immunohistochemical stain. 
400x magnification. 
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DISCUSSION 
 
Multiple myeloma, or plasma cell myeloma, is a bone-marrow based, multifocal plasma cell 
neoplasm due to monoclonal proliferation of transformed B cells which secrete 
immunoglobulin . Patients usually present with pathological fractures, bone pain, renal 
insufficiency and recurrent bacterial infections2. Pleural effusion is rarely seen in multiple 
myeloma, with the occurrence being about 6% of cases1. There have been a few case 
reports of an effusion itself being the initial presenting symptom leading to the diagnosis of 
multiple myeloma3,4. The common causes of pleural effusion in patients with multiple 
myeloma are usually benign, such as congestive heart failure, chronic renal failure, cardiac 
amyloidosis, hypoalbuminemia and infections5.  
 
Myelomatous etiology of pleural effusion is rare, constituting approximately 1 to 2% out of 
the overall cases of multiple myeloma6. Most of the effusions are seen in IgA subtype of 
multiple myeloma4,5, which is the subtype in this case. The presence of a myelomatous 
effusion is of poor prognosis, with reported duration of survival of less than 4 months7. 
The proposed pathogenesis is either direct invasion from an adjacent skeletal lesion, 
extension from chest wall plasmacytomas or direct involvement of the pleura by 
myeloma6.  In this case, the probable mechanism is direct invasion from the adjacent left 
thoracic rib lesions which are seen indenting the pleural surface. 
 
The diagnosis of a myelomatous pleural effusion is best done on cytological examination. 
Direct visualisation of the atypical and immature plasma cells in large numbers confirms 
the malignancy1. Other methods, such as pleural biopsy, has the disadvantage of being 
invasive with possibility of missing the relevant site due to patchy tumour involvement8.  
In addition, the usage of cell block increases the sensitivity of diagnosis3. This is applicable 
to our case, as the malignant plasma cells are not readily obvious on the smears due to its 
close admixture with mesothelial cells which share similar cytological features. Thus, the 
diagnosis may be missed at scanning magnification on a smear, being mistaken for 
mesothelial cells or even normal plasma cell population. We find that the plasma cell 
morphology is better appreciated on the cell block preparation stained with haematoxylin 
and eosin, with the added benefit of application of immunohistochemical staining on the 
cell block material for confirmation.  
 
 
CONCLUSION 
 
We report a rare case of unilateral myelomatous pleural effusion in a patient with 
refractory multiple myeloma, diagnosed based on cytology. In addition, the usage of cell 
block greatly enhances the detection of this malignancy in the pleural fluid specimen.  
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ABSTRACT 
 
Teeth are a much neglected part of most people. They care for their whole body except 
teeth. In this regard, they suffer many dental problems, especially in their mixed dentition 
stages. After checking the teeth of the students of a Cantonment School of Bangladesh with 
a registered physician and medical assistant, the result showed many teeth-related 
problems as well as the dental cavity. In addition, their feeding habit and the education of 
their parents at home were observed. Proper knowledge of health, food habit and exercise 
should be increased in most families. 
 
 
INTRODUCTION 
 
Like other parts of the human body, most people are very ignorant about their teeth. 
Nowadays, consciousness is increasing but we see some people who are not habituated to 
brush their teeth properly. From the very beginning, people wash their teeth by using 
plants stem and coal which were not proper for complete oral hygiene. Modern 
technologies of medical science have been focused on many points for caring for teeth. At 
the time of six months, infant’s teeth start to erupt. Humans have 20 primary or milk or 
deciduous teeth by the age of 3 years. Teething age of primary teeth are : central incisors 
between 6–12 months, lateral incisors between  9–16 months, first molars between 13–19 
months, canine teeth between 16–23 months and second molars between 22–33 months.  
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The replacement of primary teeth begins around age six, when the permanent teeth start to 
appear in the mouth, resulting in mixed dentition [1]. The upper and lower central incisors 
are shed at age six to seven years. The upper and lower lateral incisors are shed at seven to 
eight years. The upper canines are shed at ten to twelve years. The lower canines are shed 
at nine to twelve years. The upper and lower first molars are shed at nine to eleven years. 
The upper and lower second molars are shed at ten to twelve years [2].  
 

The process of shedding primary teeth and their replacement by permanent teeth is called 
exfoliation. The replacement of primary teeth begins around age six, when the permanent 
teeth start to appear in the mouth, resulting in mixed dentition [1]. The upper and lower 
central incisors are shed at age six to seven years. The upper and lower lateral incisors are 
shed at seven to eight years. The upper canines are shed at ten to twelve years. The lower 
canines are shed at nine to twelve years. The upper and lower first molars are shed at nine 
to eleven years. The upper and lower second molars are shed at ten to twelve years. By age 
twelve, there usually are only permanent teeth remaining [2] and the complete set will be 
32. But it will be total 28 for those having no wisdom teeth.  Dental problems are a 
remarkable issue in Bangladesh but knowledge about oral hygiene and good food can 
reduce these problems. 
 
 
Food Habit 
 
Frequent consumption of sweetened, pulpy and highly processed food products and 
sweetened carbonated beverages are risk factors for overweight, particularly in children 
and adolescents [3]. A balanced diet, proper nutrition and basic knowledge of proper 
health behaviors are the best methods for the prevention of both systemic diseases such as 
overweight and obesity, as well as dental and periodontal diseases [4].  
 
Overweight and Obese 
 
Overweight and obesity are considered risk factors for periodontal diseases. The pro-
inflammatory mediators secreted by adipocytes in obese individuals may impair their 
immune functions, thereby modifying host responses to dental plaque [3]. 
 
 
Salivation 
 
Oral inflammation and reduced salivary production have significant effects on dental 
plaque biofilm imbalance. The number of Streptococcus mutans and Lactobacillus 
increases leading to dental caries [4] [5] [6]. 
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Gingivitis 
 
Gingivitis is very common in overweight and obese patients which can be a result of 
metabolic disorders, inflammatory factors and improper oral hygiene habits [3]. 
 
Lymph Nodes 
 
Excessive adipose tissue of the neck region may impede the palpation of lymph nodes [3]. 
Eating too fast can lead to ingesting more calories compared to those who eat slowly [7]. 
 
Diabetic Patient 
 
Dental caries is more common among obese adults with diabetes mellitus than in non-
obese with diabetes. Nonetheless, there is no direct evidence for the positive correlation 
between obesity and dental caries in this group of patients [4]. 
 
Students and Their Lifestyle 
 
Saidpur Cantonment Public School and College, Bangladesh have 4000 plus students from 
nursery to intermediate level. Among these, except for college students, others were more 
prone to dental problems where overweight and obese were shown a very significant 
result. When those students came to ‘Medical Center’ with dental problems they expressed 
about their unhealthy food habit. Parents and students were not well aware about health, 
personal hygiene and ideal food also. Affected students were habituated in taking fast 
foods.  
 
Concluding Remarks 
Motivation on health is important for all sorts of people especially parents who are caring 
for their children. In the school syllabus, 'School Dental Health' program is focusing all 
about teeth with fluoride added tiffin for the students. A Biology teacher can play an 
effective role in this field. We should know that health is the source of all happiness not 
only for dental problems but also for our entire body parts which denote our fitness of 
health. 
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Table 1: Teeth problems due to overweight and obese in human being 
 

Features Examples References 
Dentition For caring teeth knowledge is 

important 
Taber 2004 

Food habit Food habit is a great problem in 
most families in Bangladesh 

Slotwinska & Slotwinska 
2015; Kubic-Filiks & 
Szymanska 2018 
 

Overweight and 
Obese 

Most cases overweight leads 
obesity 

Kubic-Filiks & Szymanska 
2018 

Salivation First changes occur in the mouth of 
human 

Lehmann-Kalata et al., 2013; 
Slotwinska & Slotwinska 
2015; Lehmann-Kalata et al., 
2015 

Gingivitis Dental problems start with 
gingivitis or gum bleeding 

Kubic-Filiks & Szymanska 
2018 

Lymph nodes Throat problem may lead dental 
problems 

Kharma et al., 2016; Kubic-
Filiks & Szymanska 2018  
 

Diabetes mellitus In diabetic patient dental problems 
can be fatal 

Slotwinska & Slotwinska 
2015 
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ABSTRACT 
 
Patients presenting to the emergency departments who turn out to be COVID-19 positive 
long length of stay is associated with more exposure to health care staff and other patients. 
The objective of this study was to use routinely collected daily data of patients to add to the 
literature on long waiting times of COVID-19 positive patients in the emergency 
department. An observational study and case series study was performed for a period of 
time observing patients presenting to the ED who turn out to be COVID-19 positive, time of 
exposure and waiting time for admission. The results showed that mean time of a COVID-
19 patient’s stay in the emergency department is 13.88 hours. These results show that the 
patients waiting time for the results of COVID-19 test and waiting time for admission to the 
wards is long and thus poses high risk of exposure to the health care workers in the 
emergency department and neighboring patients in the ED. 
 
 
INTRODUCTION 
 
The world has been hit by the Covid-19 virus and the WHO had declared a pandemic on the 
11th of march 2020. Since then, Malaysia like many other countries around the world has 
initiated movement control orders to control the spread of the virus. Malaysia has had 2 
episodes of lockdown named MCO 1.0 and currently now MCO 2.0. The two phases of MCO 
have had many different effects to many sectors and the healthcare sector is one of them1. 
In response to the pandemic, some of the Malaysian hospital have been converted to hybrid 
COVID-19 hospitals. This had been done to improve the services of hospitals while at the 
same time catering for COVID-19 patients who are ill and needing hospital admissions2. 
                                                        
1 Department of Emergency Medicine, Hospital Selayang, Ministry of Health Malaysia 
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Emergency departments cater for all patients of many different diseases who are critical 
and semi critical. The emergency departments have created respiratory zones and non-
respiratory zones to reduce the risk of covid-19 infection and transmission within the ED. 
Being the safety net of the hospital, the emergency department has to screen patients for 
COVID-19 before admission to the wards based on local hospital protocols3. 
 
Long waiting times in the emergency department is not something new. However, with the 
emergence of the pandemic of COVID-19, long awaiting times of patients stranded and 
boarding in the ED increases the risk of exposure to health care workers and other patients 
in the ED to the virus. The conveyor belt approach and fast deposition of patients into the 
COVID-19 wards once tested positive will reduce the risk of transmission of the virus in the 
emergency setting4. 
 
 
METHODS 
 
Data 
 
The data for this study was collected from daily reports, hospital statistics and electronic 
records. The data was collected for each day from the 16th of February 2021 until the 22nd 
of February 2021. The Emergency department is a tertiary hospital with an active call 
specialist in the ED daily, full lab facilities for 24 hours and 24-hour emergency medicine 
services. 
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RESULTS 
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DISCUSSION 
 
The proportion of patients who turned out to be covid-19 positive in the ED was 
considered to be relatively low during the time of the study. However, the time that was 
taken to trace the Covid-19 test results, and subsequent admission was long. It is shown 
from the results that the average waiting time is 13.88 hours. 
 
The long waiting time for the Covid-19 test which was done will delay the time for 
definitive treatment for the patients and also delay the admission because the decision has 
to be made to either admit these patients to the respiratory wards/COVID-19 wards or 
general wards5. 
 
The long admission time of the patient who turn out to be COVID-19 positive is also 
evident. The long admission time will increase the risk of transmission of the COVID-19 
virus within the emergency departments among the health care staff and also other 
patients in a busy and crowded ED where the optimal care for an infectious disease is a 
challenge6. 
 
 
STRENGTHS AND LIMITATIONS 
 
The data for this audit/short communication article was collected in a 24-hour emergency 
medicine service facility with a high turnover of patients and working staffs with multiple 
shifts. Thus, some patients may have been missed during the duration of the study. 
 
During the period of study, only a small number of patients presented with positive results 
in the ED and thus a small number of sample size collected could have led to a variable 
result. 
 
 
CONCLUSION AND IMPLICATIONS 
 
The pandemic has been a difficult time for hospitals all around the world. Almost all 
departments have had their struggles with the virus and the emergency department is a 
field that has been greatly affected. There has to be a high quality of care for the critically 
and semi critically ill COVID-19 patients together with a high efficacy for admissions 
without increasing the risk of transmission to the staffs and other patients Long waiting 
times in the ED in the pandemic could lead to higher exposure of healthcare staff and other 
patients to COVID-19 positive patients. By identifying the long waiting times, we can get an 
idea about the exposure risks that the ED faces daily during the pandemic. Our findings 
point to the importance of reducing waiting time for patient’s in the ED and also identifying 
the COVID-19 positive patients early by prioritizing the COVID-19 test for ED patients and 
also prioritizing admission of COVID-19 positive patients in the ED.  
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ABSTRACT 
 
Consumption of energy drinks is on the rise among all age groups, especially young adults. 
These drinks contain taurine and caffeine as their main ingredients. Thus, the objective of 
this study is to investigate the effects of energy drinks on choice reaction time in 
comparison to mineral water among healthy young adults. A randomized controlled trial 
was done in a private medical college in Malaysia in October 2016. Participants were 
divided into 2 intervention groups; energy drink (n=18) and placebo (n=16) and were 
given the intervention drink (250ml). Their choice reaction time was assessed using Deary-
Liewald Reaction Time and cardiology parameters (systolic and diastolic blood pressure 
and heart rate) were recorded before and after the intervention. After a 7-day washout 
period, the test was repeated with a crossover of the groups. The change in response and 
parameters were analyzed using independent T-test. There was a significant decrease in 
the choice reaction time after consumption of energy drink along with slight increase in 
blood pressure and heart rate as compared with placebo. Energy drink can improve the 
choice reaction time with slight changes in systolic and diastolic blood pressure and heart 
rate as compared to placebo. 
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INTRODUCTION 
 
Reaction time is the time interval between a stimulus and the initiation of the response to 
that stimulus [1,2]. There are 2 types, simple reaction time and choice reaction time. Simple 
reaction time is only one stimulus and one response. Choice reaction time is multiple 
stimuli and multiple responses [3,4,5]. Factors that affect reaction times include age, 
gender, physical fitness, fatigue, distraction, alcohol, personality type, whether the stimulus 
is auditory or visual and psychoactive ingredients such as caffeine or glucose [2,6]. 
 
Energy drinks are products that increase alertness and enhance physical and mental 
performance with energetic arousal concentration [7,8]. Caffeine (1,3,7-trimethylxanthine) 
is one of the most famous contents of energy drinks other than taurine, glucuronolactone, 
sugars, and other B vitamins and herbal extracts [6,9]. The stimulating effects of caffeine 
are predominantly caused by an antagonistic action on adenosine receptors. Hence, 
caffeine increases the levels of several neurotransmitters such as dopamine, acetylcholine 
and serotonin [10]. Males between the ages of 18 and 34 years consume the most energy 
drinks, and almost one-third of teens between 12 and 17 years drink them regularly [7]. 
The common reasons people consume energy drink are counteracting sleepiness and 
increasing energy, maintaining alertness while studying and driving [11,12,13]. Also, it is 
known to enhance cognitive performance, specifically the reaction time [6,14]. 
 
The only previous study to examine the effects of energy drink ingredients, alone and 
together with other ingredients, showed that a whole energy drink containing caffeine, 
glucose, ginseng and ginkgo biloba improved memory and attention, but each ingredient 
alone had no effect on mood or cognition [6,11]. A study on cognitive and mood 
improvements of caffeine in habitual consumers and habitual non-consumers of caffeine 
also show significant simple reaction time difference along with digit vigilance reaction 
time, numeric working memory reaction time and sentence verification accuracy [15]. On 
the contrary, the specific addition of caffeine with L-theanine is known to increase focus 
attention during demanding cognitive tasks but not reaction time specifically [16]. 
 
Thus, the present study was conducted to determine the effect of energy drink on reaction 
time among MBBS students of batch 33. 
 
 
METHODOLOGY 
 
A randomized, single-blinded, balanced crossover study was carried out to figure out the 
effects of energy drinks on the choice reaction time task among medical students of Melaka 
Manipal Medical College which is located in the city of Muar (a city bordering the states of 
Johor and Malacca in Malaysia). Melaka Manipal Medical College (MMMC) is a renowned 
private medical institution with a hallmark of academic excellence and an enviable track 
record in providing quality medical education [17]. Sample size was calculated using the 
formula, 
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Where C = ( Zα + Z )2 

    = 1.96 

  
 ̅   ̅ 

  
 

 ̅ = mean of intervention 
 ̅  = mean of control 
SD = standard deviation 
 
 
A minimum of 32 students was required as the sample size, as each arm needed 16 people. 
A total of 34 students took part in the study on 20th October 2016, out of which 18 of them 
were given 250ml of intervention (energy drink) [11,18] and the rest were given placebo of 
the same amount (mineral water). After a 7-day washout period [11, 18], crossover was 
done on 27th October 2016 with an attrition of 2 people. 
 
 
SAMPLING METHOD 
 
Method used was consecutive sampling (with simple randomization) using Microsoft Excel 
software after exclusion criteria elimination. Out of 205 medical students of Batch 33 
MMMC, 113 students were excluded via exclusion criteria questionnaire. The sample was 
chosen from the remaining 92 students via simple randomization. 
 
As for the procedure, sampling frame was batch 33 MBBS students of MMMC. All 
individuals in sampling frame were given a questionnaire on amount of caffeine 
consumption daily to exclude individual with exclusion criteria of more than 1 cup daily of 
caffeine consumption. Identified individuals after elimination are given identification 
number. A computerized program (Microsoft excel) was run to generate a random sample 
of individuals included in this experiment which is then divided in 2 groups of control 
(mineral water) and intervention (livita energy drink) by random. Separate treatments 
given in 1 week interval to both groups. There were no caffeine consumption restrictions 
on study days. Subjects were tested as a group, with BP and Heart rate assessments made 
both before drinks were consumed (pre-treatment) and 15 minutes after consumption 
(post-treatment), to allow for absorption, then the single and multiple choice reaction time 
test. 
 
As far as the eligibility criteria is concern, the inclusion criteria were healthy young adults 
aged 20-28 years old as well as Batch 33 medical student of MMMC whereas the exclusion 
criteria were coffee consumption more than once daily, pregnancy, breastfeeding, allergy to 
any content of energy drink (caffeine, taurine) and pre-existing medical conditions or 
otherwise to avoid energy drink recommendations. 
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DATA COLLECTION 
 
Variables included in our study were demographic profile which includes age, gender, 
ethnicity, birth order and monthly allowance; blood pressure (before and after 
consumption); heart rate (before and after consumption); single and multiple reaction 
control time with error. Methods used were questionnaires [18], reaction control time using 
a software called Deary-liewald Reaction time task in where the end result will be given in 
miliseconds [4]. The software includes two types of task which are simple response time 
task (SRT) and choice response time task 
(CRT). SRT is basically where there is just 
one stimulus, and when the stimulus 
appears, subject has need to respond with 
the one response there is in this type of 
experiment. For instance, every time subject 
sees a light go on, subject needs to press the 
space bar of the computer keyboard. On the 
other hand, CRT includes multiple stimuli, 
and each stimulus requires a different 
response. For example, subject will see one 
of 10 letters presented and each time a 
subject sees the letter, subject needs to press 
the corresponding letter key of the keyboard 
[19,20]. This software is validated and used in a 
few studies. One of the study which used this 
software was binge-watching behaviour and 
its association with low mood. The purpose 
of this study is to investigate the 
phenomenon of binge-watching and the 
implications of such a phenomenon on the 
mental well being of binge-watchers [21]. 
 Tools involved were Livita® 250ml, mineral 
water 250ml, electronic BP monitor, laptops 
for choice reaction tests, opaque cups & lids 
and straws. 
 
 
DATA PROCESSING & ANALYSIS 
 
Software used was Epi info for calculation of the statistics related. Descriptive statistics 
involved are frequency (%) and mean (SD). As for the inferential statistics, paired t-test and 
simple linear regression used. Paired t-test is used since our dependent variables include 
before and after column. Test of association used is relative risk since our study is 
randomized control trial. As for the Level of significance, the cut off point for p value is 
fixed as 0.05. 

205 population size 

92 students for 
inclusion 

40 randomly 
selected 

20 selected for 
intervention 

18 received 
inntervention 

2 withdrawn 

18 received 
placebo after wash 

period 

18 completed 
study 

20 selected for 
controlled 

16 received 
placebo 

4 withdrawn 

16 received 
intervention after 

wash period 

16 completed 
study 
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Confirmatory statistical analysis of a crossover trial 
Choice Reaction Time 
 
Sequence group A-B 
 

 

 
Arithmetic means and sums of squared deviations required for tests: 
Cx= 899.78, Dx=30.44; SQCx= 554123.11, SQDx= 64032.44. 
 
 
  

ID (i) X1i X2i Ci(X) Di(X) 

A1 536 477 1013 59 
A2 435 328 763 107 
A3 663 611 1274 52 
A4 333 345 678 -12 
A5 338 371 709 -33 
A6 391 381 772 10 
A7 437 511 948 -74 
A8 475 431 906 44 
A9 391 324 715 67 
A11 420 414 834 6 
A12 406 362 768 44 
A13 444 435 879 9 
A14 500 379 879 121 
A15 417 383 800 34 
A16 415 404 819 11 
A17 674 510 1184 164 
A18 478 548 1026 -70 
A19 619 610 1229 9 

Figure 1: Flowchart of subjects’ 
disposition at 2 weeks 
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Sequence group B-A 
 
ID (j) X1j X2j Cj(X) Dj(X) 

B1 502 467 969 35 

B2 404 447 851 -43 

B3 429 412 841 17 

B4 512 591 1103 -79 

B5 625 526 1151 99 

B6 425 451 876 -26 

B7 439 427 866 12 

B8 405 364 769 41 

B10 438 528 966 -90 

B11 375 308 683 67 

B13 464 438 902 26 

B14 425 422 847 3 

B15 548 600 1148 -52 

B16 448 425 873 23 

B17 751 453 1204 298 

B18 547 461 1008 86 
 
Arithmetic means and sums of squared deviations required for tests: 
Cy= 941.06, Dy=26.06; SQCy= 327338.94, SQDy= 123744.94. 
 
*The following formulas are obtained and cited from Wellek et al [45]. 

*The p-value were determined through calculations via Graphpad [46]. 

Pre-test to check assumption of negligible carryover effects: 
 

Test statistics: T = √
  

 
  

  ̅   ̅

√
    ̅     ̅

   

) 

 

       =√
   )   )

  
(

             

√
                   

  

) 

      = 0.7447 
  p value: p = 0.4619 
 
*m= no of intervention sample 
*n = no of control sample 
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*N = total number of sample 
*Cx = mean of intervention (choice reaction time) 
*Cy = mean of control (choice reaction time) 
*SQCx = summation square of Cx 
*SQCy = summation square of Cy 
 
 
Test for differences between treatment effects: 
 

Test statistic : T = √
  

 
  

  ̅   ̅

√
    ̅     ̅

   

) 

 

      = √
   )   )

  
(

           

√
                  

  

) 

 
      = 0.1664 

         p value: p =  0.8689 
 
Significance decision: Significant improvement in choice reaction time with energy drink 
(A) compared with mineral water (B); No evidence of relevant carryover effects. 
  
*m= no of intervention sample 
*n = no of control sample 
*N = total number of sample 
*Dx = deviation of intervention (choice reaction time) 
*Dy = deviation of control (choice reaction time) 
*SQDx = summation square of Dx 
*SQCy = summation square of Dy 
 
 
Simple reaction time 
Sequence group A-B 
 
ID (i) X1i X2i Ci(X) Di(X) 

A1 335 464 799 -129 
A2 324 276 600 48 
A3 449 333 782 116 
A4 361 287 648 74 
A5 359 286 645 73 
A6 258 278 536 -20 
A7 359 311 670 48 
A8 315 278 593 37 
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A9 272 263 535 9 
A11 301 443 744 -142 
A12 267 318 585 -51 
A13 278 356 634 -78 
A14 282 306 588 -24 
A15 297 289 586 8 
A16 274 284 558 -10 
A17 354 339 693 15 
A18 332 448 780 -116 
A19 302 325 627 -23 
 
Arithmetic means and sums of squared deviations required for tests: 
Cx= 644.61, Dx= -9.167; SQCx=120500, SQDx= 89646.5 
 
Sequence group B-A 
 
ID (j) X1j X2j Cj(X) Dj(X) 

B1 295 529 824 -234 

B2 269 497 766 -228 

B3 264 364 628 -100 

B4 275 350 625 -75 

B5 312 526 838 -214 

B6 322 297 619 25 

B7 289 331 620 -42 

B8 279 276 555 3 

B10 265 331 596 -66 

B11 273 312 585 -39 

B13 258 310 568 -52 

B14 256 291 547 -35 

B15 448 433 881 15 

B16 319 347 666 -28 

B17 295 458 753 -163 

B18 314 560 874 -246 
Arithmetic means and sums of squared deviations required for tests: 
Cy= 684.06, Dy= -92.44; SQCy= 211383, SQDy= 131744 
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Pre-test to check assumption of negligible carryover effects: 

Test statistics: T = √
  

 
  

  ̅   ̅

√
    ̅     ̅

   

) 

 

       =√
   )   )

  
(
             

√
             

  

) 

      = 1.127 
  p value: p = 0.2681 
*m= no of intervention sample 
*n = no of control sample 
*N = total number of sample 
*Cx = mean of intervention (choice reaction time) 
*Cy = mean of control (choice reaction time) 
*SQCx = summation square of Cx 
*SQCy = summation square of Cy 
 
 
Test for differences between treatment effects: 
 

Test statistic : T = √
  

 
  

  ̅   ̅

√
    ̅     ̅

   

) 

 

      = √
   )   )

  
(
              )

√
              

  

) 

 
      = 2.913 

         p value: p =  0.0065 
 
Significance decision: Significant improvement in choice reaction time with energy drink 
(A) compared with mineral water (B); No evidence of relevant carryover effects. 
  
*m= no of intervention sample 
*n = no of control sample 
*N = total number of sample 
*Dx = deviation of intervention (choice reaction time) 
*Dy = deviation of control (choice reaction time) 
*SQDx = summation square of Dx 
*SQCy = summation square of Dy 
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RESULTS 
 
Table I 
Characteristics of independent variables via quantitative analysis amongst  
Intervention and Placebo 

 
 
Table II 
Characteristics of independent variables via qualitative analysis amongst  
Intervention and Placebo 

 
 
 
 
 
 
  

Independent 
Variables 

Intervention  
Mean (SD) 

Placebo  
Mean (SD) 

P value 

Age (years) 22.94 (0.42) 
 
 

22.75 (0.45) 0.116 

Independent  
Variables 

Intervention  
(n=18) 
No.(%) 

Placebo  
(n=16) 
No.(%) 

P value 

Gender 
 Male 
 Female  
 
Ethnicity  
 Malay 
 Chinese 
 Indian 
 Others  
 
Monthly 
allowance 
 <RM500 
 RM501-RM1000 
>RM1000 
 

 
7 (38.9%) 
11 (61.1%) 
 
 
11 (61.1%) 
4 (22.2%) 
2 (11.1%) 
1 (5.6%) 
 
 
 
2 (11.1%) 
15 (83.3%) 
1 (5.6%) 

 
6 (37.5%) 
10 (62.5%) 
 
 
7 (43.8%) 
2 (12.5%) 
3 (18.8%) 
4 (25.0%) 
 
 
 
0 (0%) 
15 (93.8%) 
1 (6.3%) 

0.013 
 
 
 
0.66 
 
 
 
 
 
0.0239 
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Table III 
Characteristics of outcome variables amongst Intervention and Placebo 

 

 
 
 
 
 
  

Independent variables Intervention 
before 
Mean (SD) 

Intervention 
after 
Mean (SD) 

T test P value 

Simple reaction time (ms) 
  Error (%) 
 
Four-choice reaction 
time(ms) 
  Error (%) 
 
Cardiovascular changes 
  Heart rate(bpm) 
  Systolic BP(mmHg) 
  Diastolic BP(mmHg) 
 
Perception 

317.72 (47.48) 
0.00 
 
465.11 (100.02) 
6.67 (6.64) 
 
 
79.17 (16.49) 
123.22 (14.03) 
74.83 (6.21) 
 
35.06 (11.22) 

326.89 (62.66) 
0.28 (1.18) 
 
434.67 (90.42) 
5.00 (4.20) 
 
 
72.89 (10.98) 
121.33 (12.70) 
72.78 (8.57) 
 
27.33 (8.12) 

0.60 
0.33 
 
0.05 
0.34 
 
 
0.05 
0.42 
0.18 
 
0.008 

0.553 
0.743 
 
0.960 
0.733 
 
 
0.964 
0.680 
0.856 
 
0.993 

Independent variables Placebo before 
Mean (SD) 

Placebo after 
Mean (SD) 

T test P value 

Simple reaction time (ms) 
  Error (%) 
 
Four-choice reaction 
time(ms) 
  Error (%) 
 
Cardiovascular changes 
  Heart rate(bpm) 
  Systolic BP(mmHg) 
  Diastolic BP(mmHg) 
 
Perception 
 
 

295.81 (46.16) 
0.00 (0) 
 
483.56 (96.85) 
5.31 (3.40) 
 
 
76.06 (10.93) 
117.06 (12.70) 
72.75 (9.29) 
 
33.44 (4.88) 

388.25 (96.47) 
1.25 (3.87) 
 
457.50 (75.21) 
2.19 (2.56) 
 
 
73.86 (8.46) 
124.75 (14.72) 
73.19 (8.57) 
 
36.31 (8.15) 

0.0013 
0.22 
 
0.27 
0.007 
 
 
0.44 
0.05 
0.80 
 
0.16 

0.999 
0.83 
 
0.790 
0.994 
 
 
0.666 
0.959 
0.428 
 
0.87 
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According to Figure 1, 40 students were randomized and divided into intervention and 
controlled groups respectively. A total of 18 completed the study for the intervention while 
only 16 completed the study in controlled group with both groups undergoing a cross-over 
after a wash-period of 7 days. Table 1 shows the mean ± SD age of both intervention and 
controlled groups of 22.94± 0.42 years and 22.75 ±0.45 years respectively with a p-value of 
0.116. 
 
Table II shows the characteristics of independent variables via qualitative analysis amongst 
Intervention and Placebo. There was no significant difference between the two groups in 
terms of baseline characteristics. For gender, intervention group consisted of 7 males 
(38.9%) with 11 females (61.1%) while placebo group deviated slightly in both genders 
with 6 males (37.5%) and 10 females (62.5%). The P value was 0.013. 
 
In terms of ethnicity, Malays were a majority in both intervention and controlled groups 
with 11 (61.1%) for the interventions and 7 (43.8%) for the latter. The second highest 
number were Chinese in intervention group with 4 (22.2%) with others being the second 
highest in controlled group, also with 4 (25.0%). Indians ranked third in both groups with 2 
(11.1%) in intervention group and 3 (18.8%) in the other. There was only 1 Others in 
intervention group (5.6%) while 2 Chinese (12.5%) in the controlled group. P-value is 0.66. 
 
The majority of subjects reside in the RM501-RM1,000 group with 15 (83.8%) in 
intervention group and also 15 (93.8%) in controlled group. 2 subjects (11.1%) reside 
within <RM500 in the intervention with nil in the controlled group. Only 1 subject in both 
groups with a monthly allowance of >RM1,000 with 5.6% in intervention group and 6.3% 
in controlled group. P-value is 0.0239. 

 
Table III portrays the results of the dependent variables measured according to the 
crossover sessions which were measured following the intake of intervention and placebo 
with respects to the groups. Each subjects underwent blood pressure and heart rate 
measuring with a sphygmomanometer along with simple and choice reaction time 
including the percentage errors using the reaction time software [4]. The primary outcome 
measured in the experiment was the choice reaction time. With respects to the intervention 
group’s line of study, the simple reaction time with intervention had an average of 317.72 ± 
47.48 seconds with 0.00% error. The simple reaction time done after the washing period 
with the consumption of the placebo showed 326.89 ± 62.66 seconds with a mean of 0.28% 
error, signifying an increase in choice reaction time with the placebo consumption. P-value 
was 0.553. This is the opposite for choice reaction time whereby it is 465.11 ± 100.02 and 
error of 6.67% with the intervention but 434.67 ± 90.42 and error of 5% with the placebo. 
The p-value was 0.960. The heart rate shows an average of 79.17 ± 16.49 beats per minute 
(bpm) for intervention while 72.89 ± 10.98 bpm for placebo with p-value of 0.964. Systolic 
and diastolic blood pressure showed an average of 123.22/74.83 mmHg ±14.03/6.21 for 
intervention while 121.33/72.78 mmHg ±12.7/8.57 for placebo. 
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For the controlled group, the simple reaction time during placebo intake was 295.81 ± 
46.16 sec with 0.00% error. After the wash period of seven days, the simple reaction time 
with intervention was 388.25 ± 96.47 sec and error of 1.25% ±3.87. P-value was 0.999. The 
choice reaction time during controlled conditions was 483.56± 96.85 sec with error of 
5.31% ± 3.4 while during the intervention, it was 457.5 ± 75.21 sec and error of 2.19 ± 2.56. 
P-value was 0.790. The heart rate was 76.06 ± 10.93 bpm during control and 73.86 ± 8.46 
for intervention, showing a p-value of 0.666. The blood pressure for the control was 
117.06/72.75 mmHg ± 12.70/9.29 with 124.75/73.19 mmHg ± 14.72/8.57 for 
intervention. Its p-value was 0.05. 
 
 
Table IV 
Outcome of Statistical Analysis 

 
 

Independent variables Pretest Assumption Test For 
Difference 

Simple reaction time (ms) 
   
 
 
 
Choice reaction time(ms) 
 
 
 
Cardiovascular changes 
Systolic BP(mmHg) 
 
 
  
 
Diastolic BP(mmHg) 
 
  
 
 
Heart Rate(bpm) 

T-test value: 
1.127 
P-value: 
0.268 
 
T-test value: 
0.745 
P-value: 
0.461 
 
T-test value: 
0.3373 
P-value:  
0.7381 
 
T-test value: 
0.3240 
P-value:  
0.748 
 
T-test value: 
0.8151 
P-value: 
0.4210 
 

T-test value: 
2.913 
P-value: 
0.006 
 
T-test value: 
0.166 
P-value: 
0.869 
 
T-test value: 
1.3836 
P-value: 
0.1761  
 
T-test value: 
0.7163 
P-value: 
0.4790 
 
T-test value: 
1.189 
P-value: 
0.2432 
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Table IV portrays the statistical analysis of the study which was confirmed with accordance 
to Wellek et al.[45] regarding a randomized controlled trial with single-blinded and 
crossover variant through a paired t-test upon which the p value was determined using 
calculations via Graphpad.[46] All variables such as the simple reaction time, choice reaction 
time, systolic blood pressure(BP), diastolic BP and heart rate were determined and 
recorded accordingly with the pretest being executed to check the assumption of negligible 
carryover effects. As shown in table IV, all pretests were not significant, as seen from the 
respective p values, signifying that the assumption to reject the null hypothesis is negligible 
thus promoting which leads to the test for difference after treatment. The simple reaction 
time has proven to be significant with the p value of 0.006, while it is the opposite for the 
remaining variables. 
 

 

DISCUSSION 
 
The study conducted has shown significant value (p = 0.006) as seen in Table IV for simple 
reaction time task with consumption of energy drink. Previous studies have shown that a 
content of the energy drink, caffeine has reduced reaction time on the choice reaction time 
and simple reaction time task [12]. Those studies demonstrated that the consumption of 
glucose, taurine and caffeine containing ‘energy drink’ can improve cognitive performance 
without significant changes in ones’ mood [9]. In comparison to placebo (mineral water), 
significant improvement was observed on the ‘speed of attention’ for the choice reaction 
time factor derived from the comprehensive selection of task from the Deary-Liewald 
reaction time task software [9]. Mental performance, including psychomotor factors like 
alertness, ones’ ability to focus and eye-hand coordination improved. The physical 
(cognitive) and mental benefits of the combined ingredients in this energy drink has 
proven to give consistent improvements. In this study, caffeine being one of the core 
ingredient, may affect the choice reaction time task by increasing subjective alertness in the 
subject [19]. In our opinion, taurine and glucose also may have enhanced the effect of glucose 
to give a significant reduction in choice reaction time as compared to the placebo effect 
(mineral water), although some studies doubt that taurine would affect one’s cognitive 
performance [19]. 
 
Our study showed that there was no significant result in the choice reaction time among 
those who had consumed energy drinks prior to undergoing the test. Similar results were 
also seen in previous studies that showed energy drink consumption improved choice 
reaction time compared to placebo consumption. The constituents of energy drink would 
have increased the activity of the Anterior Cingulate Cortex (ACC), an area of the brain 
responsible in processing, learning and memory. Subjects with short reaction times 
showed significantly more ACC activation (Brodmann Area 24) and an increased error 
rate(23). The error percentage in simple reaction time was close to zero in both the 
intervention and control group. This was due to presence of outliers that were present in 
the study. This finding suggests that increased ACC activity is associated with a gain in 
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reaction speed at the expense of correctness (23). These outliers could also be due to a 
technicality error resulting from a laptop lag. 
 
Based on other works done, variable findings on heart rate shown with either little effect 
[24], a decrease [25-30] or more rarely an increase[31] being reported. Our study showed 
significant difference after intervention with energy drink done, which is an increase in 
heart rate. This is consistent with previous reports of heart rate acceleration associated 
with consumption of caffeine. This effect appears to rely on shifting the equilibrium 
between two caffeine sensitive systems. The first is adenosine blockade at sympathetic 
nerve terminals which increases noradrenaline release resulting in heart rate acceleration. 
The other is the activation of medullary vagal nuclei (directly or via the baroreceptor 
reflex) which results in heart rate deceleration [31]. Acceleration of heart rate in our present 
finding seems to be tilting more to the former causing an increase in heart rate. 
 
Based on the results we found that readings for systolic and diastolic BP (p=0.959 and 
p=0.428, respectively) showed no significant changes post-consumption. Regarding the 
blood pressure, there was some literature review indicating no change in blood pressure 
even after consuming the energy drinks. For example, Alford et al. investigated the impact 
of the energy drink Red Bull (250 mL) on exercise performance of 36 volunteers and 
reported no change in resting BP 30 min after consumption. [19, 33] Similarly, Ragsdale et al. 
in a randomized control trial study, reported no change in BP throughout a 2-hour test 
period after taking 250 ml of energy drink [32, 33]. This results mostly due to the duration of 
post-consumption BP monitoring variations among these studies from as early as 15 to 30 
min (which mostly indicated no BP change) to even 24 h or more (that mostly 
demonstrated a rise in BP). Taking these points into consideration, it can be hypothesized 
that energy drinks will only increase BP when they are used in sufficiently high amounts 
and when BP is monitored at sufficiently late time points post-consumption. Thus, it would 
have been possible to observe a significant elevation in BP in this study if we had used 
higher amounts of the same energy drink [33]. In other study, (Fujita et al. 1987) found that 
energy drink containing taurine has been shown to decrease both systolic and diastolic 
blood pressure, as a result of taurine neutralizing the effects of caffeine in raising the blood 
pressure [34]. It is possible that the combination of caffeine and taurine in the caffeinated 
energy drink counteracted each other’s effects and lead to the lack of any significant 
changes in blood pressure [34,35]. In addition, this result maybe because of the failure to 
account for confounding variables, including baseline BP, gender, dietary intake, stress and 
body mass index (BMI)[36,37]. The combination of psychological (e.g., type A behavior 
pattern) and environmental (eg, job strain) factors may also substantially influence blood 
pressure [38]. 
 
For the perception score, one of the study shows caffeine has significant effect (p value= 
0.007) on perception [9]. According to articles, Energy drinks improve concentration and 
alertness as well as help both mental and physical performance. They pump up, vitalize 
body and mind and also fuels brain therefore providing focus, energy, and determination. 
[19,40,41] Our experiment shows no significant difference for perception (p value = 0.99) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4393199/#b9
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probably because caffeine shows its maximal effect in the morning according to an 
article[42] but our experiment was carried out in the evening. Our subjects could have been 
tired after long day of clinical postings at the hospital since our experiment was done on a 
working day. Therefore, the caffeine didn’t have significant effect on their perception. Also 
other factors such as selective bias could have influenced our perception score result. Bias 
in the sense that they could have been a regular caffeine consumer but could have given 
false information regarding caffeine consumption. Or else subject could have consumed 
caffeine earlier in the morning regardless of informing them not to. 
 
 
LIMITATIONS 
 
Despite the large number of sample size included in the study when compared to previous 
studies, the reliability of this experiment would be more accurate if done on a larger 
sample size to reduce bias results. Better results would be obtained 30 minutes after 
consuming the energy drink instead of 15 minutes. This is because 30 minutes is the peak 
of effect after consumption [43]. However, this might not be convenient to the subjects due 
to the fact of excess time usage of the subjects as they had other matters to attend to and to 
avoid attrition. The study period of only 2 weeks limited this study from collecting more 
samples and results. The tests done on subjects were conducted on the evening after class 
on which some students are retiring from their daily routine whilst some travelled from 
afar to conduct the experiment. This would affect the subjects’ true and undisturbed 
performances and could also downgrade their cognitive performances. With reference to 
the usage of mineral water as placebo, this caused an inappropriate psychological effect on 
the subjects and due to that, their assumption upon disagreeable drink would disinterest 
on furthering with the experiment. Study does not address on how each component on 
energy drinks or the combination of ingredients in different brands have effect on 
consumers. 
 
 
RECOMMENDATIONS 
 
As proven to some extent that energy drinks may enhance a person’s cognitive 
performances and concentration, those who need an increased burst of energy are 
recommended to consume a considerable amount of the aforementioned beverage which 
contains caffeine provided within suitable doses served. Also, the energy drink would act to 
counteract fatigue and sleep deprivation as it would alleviate a person’s mood and 
concentration. To achieve the physiological and psychological effects of caffeine, one would 
consider consuming energy drinks instead of other caffeine-serving beverages because of 
the preferable taste due to the associated glucose and taurine contents which would 
enhance the taste. 
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ABSTRACT 
 
Adverse Events Following Immunization (AEFI) may occur following vaccinations which 
may range from mild to severe. A new vaccination program for Covid-19 was started in 
Malaysia and thus the presentation of persons to the emergency response clinic with AEFI 
after the first dose of covid-19 vaccination program was studied. The objectives of this 
study were to use collected daily data of persons presenting to the Emergency Response 
Clinic with AEFI following the first dose of covid-19 vaccination to know the incidence of 
AEFI, its presentation and severity. An audit was performed throughout the first dose of 
Covid-19 vaccination program in a single tertiary center observing patients presenting to 
the Emergency Response Clinic who turn out to have symptoms post vaccination. The 
results showed that AEFI incidence was low among those vaccinated and out of these, 
majority had mild symptoms and only a few had moderate side effects with no one 
developing severe effects post vaccination. These results show that the vaccine is 
considered safe because the percentage who had seek treatment was low, and mostly had 
only mild symptoms. The establishment of an Emergency Response Team will ensure 
better recognition, monitoring, treatment and referral process for a COVID-19 vaccination 
program which will identify early and improve the outcomes in patients post vaccination. 
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INTRODUCTION 
 
After the world had been hit with the Covid-19 pandemic, we have now followed up with 
the introduction of vaccines. The role of the vaccine is to immunize a large number of 
people also called as herd immunity. Increased immunity among the global community 
would therefore reduce not only the spread of covid-19 but also its morbidity and 
mortality. Herd immunity with broaden immunological protection against covid-19 and is 
required to protect the most vulnerable people depending on their biological and 
environmental factors1. 
 
Malaysia similar to other countries have acquired the covid-19 vaccines to start the 
vaccination program in the country. Malaysia aims to vaccinate at least 80 percent of its 
population within a year of starting the immunization program. The front lines have been 
selected to be among the first in the country to receive the vaccination and kick start the 
vaccination program. This National Covid-19 vaccination program is the largest vaccination 
program ever in the country2. 
 
Vaccines are known to cause side effects or adverse effects which are generally caused by 
the body mounting an immune response against the vaccine stimulating a protective 
immune response from the host. The adverse events can range from mild to severe and 
varies in its presentation. A collective term Adverse events following immunization (AEFI) 
has been in use. Anaphylaxis post vaccination is uncommon however has been reported in 
a few occurrences and should be kept in mind when dealing with cases of AEFI3. 
 
Safety surveillance of the covid-19 vaccinated persons is an important mitigation plan and 
should not be taken lightly. Early recognition of signs and symptoms of adverse effects of 
the vaccine is important to be able to manage the patients well and prevent worsening of 
symptoms that may lead to life threatening conditions. Safety surveillance includes 
background of the patients and risk factors, to observation post vaccination and proper 
disposition planning4.   
 
 
METHODS 
 
Data 
 
The data for this audit was collected using daily reports from the Emergency Response 
Team that had been stationed at the vaccination areas of the hospital. The data was 
collected for first dose vaccination from the first day 8th of March 2021 until the last day 
12th of March 2021. The Emergency Response Team is a team that had been set up by the 
Emergency Department lead by an Emergency Physician and comprises all levels of 
emergency department staffs. 
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Definition of operational terms used in this study 

 Mild AEFI- mild reaction not requiring treatment and discharged from ERT site 
 Moderate AEFI- had to be sent to the Emergency Department for further treatment 
 Severe AEFI- requiring airway and hemodynamic support 

 
Results 
Table 1: Total cases that developed AEFI after first dose vaccination 
 

Date Age Occupation Complaint Treatment 

8/3/2021 26 
 

Dysphagia Monitor v/s 

8/3/2021 46 
 

Neck Pain  
Monitor v/s 
IVD 1 pint @12.40 

8/3/2021 36 
 

Palpitation Monitor v/s 

8/3/2021 30 
 

Palpitation 
BP 117/69, HR 111 
SPO2 100% Monitor v/s 

8/3/2021 39 
 

Giddiness 
BP 177/92, HR 98 
SPO2 100 Monitor v/s 

8/3/2021 
  

SOB 
BP 150/79, HR 71  
SPO2 98% Monitor v/s 

8/3/2021 
  

Giddiness 
BP 150/96, HR 86  
SPO2 100% Monitor v/s 

9/3/2021 @ 9.50 am 31 
 

Giddiness 
BP 102/82, HR 86 
SPO2 100%, Dxt 5.9 Monitor v/s 

9/3/2021 @ 10.20 
am 

  

Vomiting, nausea 
BP 121/75, HR 121 
SPO2 100% 

Monitor v/s 
- IV Maxolon 
- IV Ranitidine 
- IV Drip NS 

9/3/2021 @ 10.30 
am 

  

Blurry vision  
BP 118/80, HR 79  
SPO2 100%, Dxt 5.5 Monitor v/s 

9/3/2021 @ 10.30am 
  

Giddiness 
BP 138/92, HR 95 
SPO2 100% Monitor v/s 

9/3/2021 @ 10.35am 
  

Headache, HPT 
BP 210/133, HR 110 
Dxt 6.6, SPO2 100% 

Monitor v/s 
T. Captopril 25mg stat 

9/3/2021 @ 10.40 
am  

  

Nausea, vomiting, Headache 
BP 124/79, HR 90, SPO2 100%, Dxt 5.3 

Monitor v/s 
- IV Maxolon 
- IV Drip NS 
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9/3/2021 @ 10.45 
am 

  

Headache  
BP 146/93, HR 86 bpm 
SPO2 100%, Dxt 5.4 Monitor v/s 

9/3/2021 @ 11.26 
am 

  

Giddiness 
BP 106/55, HR 84 
SPO2 100%, Dxt 4.9 Monitor v/s 

9/3/2021 @ 11.55am 
  

Headache  
BP 129/80, HR 80 bpm 
SPO2 100%, Dxt 6.5 Monitor v/s 

9/3/2021 @ 12.05pm 
  

Nausea, Vomiting 
BP 133/80, HR 106 
SPO2 100%, Dxt 5.9 monitor v/s 

9/3/2021 @ 2.48pm  
  

Dizziness 
BP 170/88, HR 95 
SPO2 100%, Dxt 8.7 monitor v/s 

9/3/2021 @ 3.51pm 
  

Allergy reaction 
BP 156/88, HR 85 
SPO2 100% Monitor v/s 

10/3/2021@9.55am 56 HCW Giddiness  Monitor v/s Discharged 

10/3/2021@10.09am 43 HCW 

Tingling sensation 
over  
the left hand  
BP- 153/81mmhg 
PR- 106/min monitor v/s Discharge at 10.35am  

10/3/2021@11.19am 29 HCW 

Nausea, shaking and  
chest discomfort pain 
5/10 
BP- 162/105mmhg 
PR- 109/min 
DXT- 7.5 Monitor v/s Transfer to ED RnR@11.30am 

10/3/2021@11.28am 53 HCW 

Left finger tingling  
sensation and 
dizziness  
BP- 119/75 mmhg 
PR- 67/min DXT- 7.5 Monitor v/s Discharged 

10/3/2021@1.10pm 38 HCW 

Nausea 
BP- 116/76mmhg 
PR- 79/min Monitor v/s Discharged 

10/3/2021@2.45pm 59 HCW 
Giddiness  
BP- 187/98Mmhg Monitor v/s 

Discharged at 3.18pm 
BP post- 158/85 mmhg 

10/3/2021@2.50pm 34 HCW 
Nausea, dizziness  
BP- 125/74MMHG Monitor v/s 

Discharged at 3.21pm  
BP post- 128/62mmhg 

10/3/2021@3.25pm 40 HCW 

Giddiness 
BP- 165/84MMHG 
PR- 66/min 
Spo2- 100% Monitor v/s 

Discharged at 3.55pm  
BP post- 149/85 mmhg 

10/3/2021@3.55pm 26 HCW 
Nausea 
DXT- 5.7 Monitor v/s 

Discharged at 4.10pm  
BP post- 139/53 MMHG 
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BP- 126/81Mmhg 
PR- 85/min 

Date Age Occupation Complaint Treatment Remark 

11/3/2021@9.28am 33 HCW 

Dizziness and tingling  
sensation over the left 
hand 
BP-137/87mmhg 
PR- 71/min Monitor v/s Discharged 

11/3/2021@9.36am 32 HCW 

No sx post 
vaccination 
HX of multiple allergic  
reaction 
BP-126/82 
PR-84/min 
Spo2-100% monitor v/s Discharge @ 10.20am 

11/3/2021@9.40am 29 HCW 

Dizziness and light  
headache 
BP- 137/81Mmhg 
PR- 65/min 
DXT- 5.2 Monitor v/s 

Discharge @10.15am  
Post BP- 124/76Mmhg 

11/3/2021@9.55am 46 HCW 

Dizziness and mild  
headache 
BP- 114/68MmHg 
PR- 75/min 
Spo2-100% Monitor v/s Discharged 

11/3/2021@10.12am 50 HCW 

Giddiness  
BP-122/71mmhg 
PR-100/ming Monitor v/s Discharged 

11/3/2021@10.12am 59 HCW 

Dizziness  
Bp- 122/60MmHg 
Pr-75/min 
DXT- 5.9 
Spo2- 100% 

Given T PCM 1G 
stat  
Monitor 

sx persist  
associated with headache and 
unstable gait 
Transfer to yellow non respi 

11/3/2021@10.18am 29 HCW 

Mild dizziness  
Bp- 138/71Mmhg 
Pr- 84/min 
Spo2- 98% Monitor v/s Discharged 

11/3/2021@10.31am 37 HCW 

Dizziness 
Bp-133/91Mmhg 
Pr- 90/min 
DXT- 7.3 Monitor v/s 

Discharged @ 10.40am 
Post BP-120/76 mmhg 

11/3/2021@10.45am 29 HCW 

Dizziness 
BP-105/67mmHg 
PR-80/min 
Spo2-99% Monitor v/s Discharged @11.10am 

11/3/2021@11.40am 43 HCW 

U/L DM 
vomiting and 
dizziness 
Bp-183/100mmhg 

Monitor v/s 
Iv drip 1pint run 
fast  
Iv hydrocortisone 

Transfered to yellow non respi  
Repeated DXT- 22.7 
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Pr-85/min 
DXT- 19 

200 
IV Piriton 10mg 
stat 

11/3/2021@12.17pm 42 HCW 

Dizziness  
Bp-145/87mmhg 
Pr- 95/min Monitor v/s Discharged  

11/3/2021@12.25pm 32 HCW 

Dizziness, and mild  
headache 
BP- 128/88 mmhg 
Pr-80/min 
Dxt- 7.6 Monitor v/s 

Discharged  
Post BP- 105/77 mmhg 

11/3/2021@12.32pm 30 HCW 

Headache  
Bp- 137/89 mmhg 
PR- 95/min  
DXT- 5.8 

Given T PCM 1G 
stat 
Monitor v/s 

Discharged  
BP post- 113/71 mmhg 

11/3/2021@12.45pm 42 HCW 

mild dizziness 
Bp- 142/ 87 Mmhg 
Pr- 76/min 
Spo2- 100 Monitor v/s 

Discharge  
BP post - 135/76 mmhg 

11/3/2021@12.45pm 40 HCW 

Mild dizziness  
BP-140/89 mmhg 
Pr-79/min 
DXT- 6.5 
Spo2-98% 

Noted post 
observatio  
30 min 
- patient developed  
itchines over the  
bilateral cubical , 
palm 
face 

Bp- 149/ 98 mmhg 
Pr- 78/min 
Spo2- 98% 
Lungs- clear 
 
Given Iv hydrocortisone 200mg 
stat 
Iv piriton 10mg stat 
transfer to yellow non respi  

 
31 HCW 

nausea and vomiting  
DXT- 6.8  
BP- 138/74mmhg monitor v/s Discharged 

Date Age Occupation Complaint Treatment Remark 

12/3/2021@10.35am 33 HCW 

Headache 
BP-142/86 MMHG 
PR-98 

Monitor v/s 
Given T PCM 1G 
stat 

Discharged 
Post BP-131/62mmhg 

12/3/2021@10.36am 38 HCW 

Dizziness  
BP-188/119mmhg 
PR- 80/min 
Spo2-99% 
Lungs- clear monitor v/s 

Discharge  
BP post- 149/96 MMHG 

12/3/2021@10.47am 41 HCW 

Dizziness and 
palpitation 
BP-151/87mmhg 
Pr-97/min 
Spo2-99% Monitor v/s Discharge  

12/3/2021@11.32am 52 HCW 

Dizziness and mild  
headache 
BP- 114/68MmHg 
PR- 75/min Monitor v/s Discharged 
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Spo2-100% 

12/3/2021@11.42am 36 HCW 

Giddiness 
Bp- 151/79 mmhg 
Pr- 90/min  
Spo2- 98 Monitor v/s 

Discharged 
Post BP-125/80mmhg 

12/3/2021@11.39am 37 HCW 

Dizziness  
Bp- 122/60MmHg 
Pr-75/min 
DXT- 5.9 
Spo2- 100% Monitor v/s Discharged  

12/3/2021@12.25pm 31 HCW 

Nausea and giddiness  
BP-123/85mmhg 
Pr- 90/min Monitor v/s Discharged 

12/3/2021@12.35pm 41 HCW 

Allergic to tramadol 
and  
voltaren  
Generalised itchiness 
Scratch mark over the  
left neck  

BP- 116/68Mmhg 
Pr- 64/min 
Spo2- 100% 
Lungs- clear 

Iv hydrocortisone 200mg stat  
Iv piriton 10mg stat  
Iv Ranitidine 50mg stat  
Transfer to yellow non respi  

12/3/2021@3.54pm 37 HCW 

U/l - HPT- skipped 
meds 
Dizziness post  
vaccination  
BP- 220/115mmhg 
PR- 100/min 
Spo2- 98% 

Monitor v/s 
For T captopril 
25mg  
stat 

Repeated BP at 4.15pm  
Bp- 190/115 MmHg 
 
Transfer to ED for HPT urgency  

12/3/2021 @4.39pm 37 HCW 

Allergic to PCM , 
ranitidine 
Generalised itchiness 
Scratch mark  
no urticaria rashes 
No sob 

Bp- 150/100mmhg 
Pr- 100/min  
Spo2- 98% 
Lungs- clear 

Iv hydrocortisone 200mg stat  
Iv piriton 10mg stat  
 
Send to yellow non respi  

 
 
Table 2:  Severity percentage among the patients who developed AEFI 
 
AEFI severity Percentage 
Mild 81.13 % 
Moderate 18.86 % 
Severe 0 
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DISCUSSION 
 
The results showed that the total number of persons vaccinated through this first dose 
vaccination program in the time frame of the study was 3007 total. This comprises of all 
levels of staff in the hospitals who had been approved to receive the vaccine. 
 
AEFI consists of signs and symptoms related to adverse events following immunization or 
vaccination. However, a standardized definition is not easy because of low resource 
context, limited diagnostic capability and high patient load.5 Therefore, in this study, 
operational terms used as described in methods above were used based on the limited 
resources and capability of the investigating center. 
 
 
Definition of operational terms used in this study 
 
Mild AEFI- mild reaction not requiring treatment and discharged from ERT site 
Moderate AEFI- had to be sent to the Emergency Department for further treatment 
Severe AEFI- requiring airway and hemodynamic support 
 
Out of this 3007 vaccinated people, 53 patients had developed AEFI. (1.76 percent of the 
total persons vaccinated developed AEFI). Out of the 53 persons who developed AEFI, 43 
patients were discharged and were considered to have mild AEFI (81.13 %). Out of the 53 
persons who developed AEFI, 10 patients were transferred to the Emergency department 
for further care and were considered to have moderate AEFI. (18.86 percent of all AEFI are 
of moderate severity). None of the patients were intubated or needed ICU care thus no 
patients were categorized as severe AEFI. (0%) 
 
 
STRENGTHS AND LIMITATIONS 
 
The data for this audit was collected from the Emergency Response team covering the 
vaccination site from the time of start of vaccination in the day until the end of the 
vaccination for the respective day. Thus, some patients who presented to the Emergency 
department or to other hospitals or health facility after the vaccination period may have 
been missed during the duration of the study. 
 
This audit only studied the patients after the first dose of the vaccine. The complete dose is 
2 doses 21 days apart. Thus, the AEFI after the second dose was not studied. This could 
have led to a different data interpretation if the second dose was included. 
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CONCLUSION AND IMPLICATIONS 
 
The appearance of the vaccine has definitely been a positive factor in development of 
prevention of covid-19. Malaysia like most other countries have acquired the vaccines and 
started on the National immunization program against covid-19. There has been reported 
cases of AEFI following vaccinations and thus education and methods to recognize and 
treat AEFI has been implemented by many hospitals. Emergency response teams have been 
prepared to handle AEFI cases and provide a safe environment for vaccinated persons.  
This data on AEFI has showed that out of all the patients vaccinated, a very small 
percentage of patients developed AEFI and majority of these AEFI cases were mild and 
none severe. Thus, an early implication is that the vaccine is relatively safe and should be 
encouraged to prevent the covid-19 pandemic. 
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ABSTRACT 
 
As the world continues its battle with Covid-19, with some countries going into recoveries 
and some in resurgence of cases, we should not forget that different types of hazards still 
are a threat to our hospitals and emergency departments. A well-known hazard to the 
hospitals in Malaysia is fires and we should be prepared for it even with the ongoing 
pandemic. To conduct a fire drill in the hospital during the Covid-19 pandemic to ensure 
awareness of fires as a threat and a type of hazard in the hospitals, and also to modify the 
evacuation pathways taking into count the presence of Covid positive and Severe acute 
respiratory illness (SARI) within the hospitals. A fire drill was conducted in the emergency 
department of a single tertiary center hospital observing Standard Operating Procedure 
(SOP) as set by the Ministry of Health (MOH). The alertness, activation, evacuation 
pathways and disposition of the patients and staff were observed. Referees consisting of all 
levels including support staff, doctors, specialist and invites from the fire unit, 
administration RADICARE services, security forces, PBSM were present to provide a 
feedback. The results showed that the alertness of a fire was still present among the staffs 
amidst the pandemic and new routes of evacuation pathways for COVID-19 and Covid-19 
suspected patients were implemented and was an important part of the drill to ensure 
adequate distancing and prevention of spread of the covid-19 virus. These results show 
that even though we are in a pandemic, the other forms of disasters with its types and 
hazards cannot be ignored. An awareness of fire as a hazard must still be present during 
this time of crisis and new evacuation pathways separating the covid-19 positive and 
suspected patients is important to prevent its spread during a fire without compromising 
the care of the patients. 
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INTRODUCTION 
 
After the world had been hit with the Covid-19 pandemic, the focus has been on handling 
the current disaster. The role of disaster training must include all types of disasters 
especially those that are prone to occur even in the midst of a pandemic such as a fire. 
Increased alertness to other disasters would also help the hospital prepare for hazards that 
may affect us in the midst of a pandemic. Proper planning and education are important to 
impart resilience within the hospital community to face any hazards in the current working 
environment1. 
 
Malaysia similar to other countries have had history of fires within the hospitals. Therefore, 
fire must be recognized as a threat and hazard within the hospital fraternity in our country. 
The front lines have been busy fighting the covid -19 pandemic with new areas developed 
in the emergency department separating suspected covid patients, covid positive patients 
and the low risk covid patients. This covid-19 development must be followed up with a 
proper fire evacuation plan as well to accommodate the changes within our emergency 
departments2. 
 
Evacuation pathways that were previously created was to cater for emergency 
departments flow of different category patients depending on their severity. The current 
plan would have failed in the midst of a pandemic because the segregation of covid patients 
is important even in a fire to prevent formation of a cluster during the time of evacuation. 
The spread can occur from covid patients to covid suspected patients pending results to 
low risk covid patients and not forgetting health care staff3.  
 
Education and planning of the covid-19 person’s evacuation process is an important 
mitigation plan and should not be taken lightly. Early recognition of evacuation pathway in 
the emergency department during the fire drill can prevent spread of covid-19 within the 
department and also provide a safe pathway for staff and patients to evacuate during a 
fire4.   
 
 
 METHODS 
 
The method for this fire drill was done using previous reports from the Emergency 
Department Fire Drills that had been done at the hospital in the previous years. The data 
was collected for staff involvement and evacuation pathways.  
 
Pre fire drill planning and preparation was done by following the SOP that had been set by 
the government of Malaysia to host courses and programs during the movement control 
order that had been placed. 
 
The planning and education stage had involved multiple agencies from different 
departments within the hospital. This included RADICARE, safety and security, fire 



 Manipal Alumni Science and Health Journal 2021; 6(1): 8 

 

72 
 

department, engineering, nurses, medical assistants, fire Marshal and the fire drill 
coordinators. 
 
Emphasis on wearing of personal protective equipment (PPE), maintaining social 
distancing, separation of covid and non-covid patients via distance and shield was 
enforced. 
 
Zones that were involved were respiratory and non-respiratory zones and evacuation 
plans for respiratory/covid and non-respiratory zones were laid out and the referees and 
observers were given their tasks and check list to monitor during the drill. 
 
A total of 6 patients were simulated 

• Patient 1 (resus respi) – COVID-19 +. intubated, ventilated. 

• Patient 2(yellow respi) – severe acute respiratory illness (SARI) to rule out Covid-19 
on nasal prong oxygen 

• Patient 3,4,5 (MDSU) – ACS, breakthrough seizure, fracture femur 

• Patient 6 (chair MDSU) – AGE with lethargy 

Each patient had tagged as simulated patient to avoid removing real patients 
 
 
Parameters that were monitored 

 Time of setting up smoke 

 Time of recognition of fire 

 Time to activate fire alarm 

 Time to inform medical emergency coordinating centre (MECC) 

 Time to find the fire extinguisher 

 Time to put out the fire 

 Safe packaging to patients in each zone 

 Time to exit the zones 

 Safe transportation of patients to the evacuation site 

 COVID-19 precautions –PPE/Social distancing, separation of COVID-19/sari and 
non-sari patients 

 continuous treatment of patients at evac site until standdown 
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DISCUSSION 
 
Recognition of fire was quick and fast because of awareness of fire as a hazard in the ED as 
there have been fire drills yearly. Yearly fire drills are important aspect in emergency 
departments because it helps in awareness and alertness of the staffs to a fire hazard and 
builds resilience among the healthcare team. Time to activate the fire alarm also was 
smooth because the fire alarm is placed in many locations throughout the emergency 
departments. A fire alarm placed in all the common areas in the emergency departments 
with good signage helps with quick activation of the fire alarm. Role of the MECC is in 
communication. It communicates and relays the information of a fire to the hospital fire 
department and also regular announcements to facilitate the interloop communication of a 
fire. Fire extinguisher which is regularly serviced helps with fast action to put out a fire to 
contain the damage and facilitate evacuation of patients5. 
 
Safe packaging of patients is also an important factor during the times of covid. A simulated 
patient who was intubated, needs to be transported out using the ISOPOD. The isopod team 
needs to be activated as the covid positive intubated patient can be safely packaged by a 
specialized team to ensure safety and prevention of spread of covid during evacuation. 
 
Evacuation routes which as specialized for covid and non-covid patients is important. This 
is to ensure that the patients do not use the same route which can cause cross infection of 
covid-19. Evacuation areas are also important. The covid patients were evacuated to the 
covid tents in mass screening areas which has already been guarded and with the 
personnel’s working there already in full PPE whereas the non-covid patients were 
evacuated to the common fire escape site far from the covid tents. This ensures covid 
precautions such as PPE and social distancing is preserved and reduces the risk of 
transmission. 
 
 
STRENGTHS AND LIMITATIONS 
 
The fire drill was carried out in the time of movement control order. Following the rules of 
the movement control order set by the Malaysian Government, only minimal personnel 
were allowed to take part in an event or course with limited number of patients and staffs 
involved. In a larger scale, this drill could have yielded different results. 
 
No personnel who took part in this drill were infected with Covid-19.  
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CONCLUSION AND IMPLICATIONS  
 
The preparedness and mitigation of a fire is important and relevant in the times of Covid-
19 pandemic. Malaysia like most other countries have had hospital fires before and being in 
a pandemic, we need to be just as vigilant in the types of hazards that can affect out 
hospitals. We had done a fire drill during the times of the pandemic following the SOP that 
has been set by the government of Malaysia so that the situational awareness and alertness 
of hospital staff to a fire hazard is still present. Emergency response and preparedness 
during a fire must be exercised and in the pandemic the evacuation routes, safety of 
evacuation of covid and non-covid patients while preventing the transmission of covid-19 
is of upmost importance.  This commentary on a fire drill during the covid-19 pandemic has 
showed that hospitals evacuation routes, safety and packaging of patients must be modified 
and rearranged to enhance the safety of staff and patients not only from a fire but from 
covid-19 transmission as well. Thus, an early implication of mitigation and preparedness to 
a fire during the pandemic times be encouraged to enhance situational awareness. 
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ABSTRACT 
 
Otorrhea in preschool children is most often infective and benign in nature. Temporal bone 
tumours presenting with persistent otorrhea often have associated features such as raised 
intracranial pressure, temporal bone swelling and facial nerve palsy. We describe an infant 
with temporal bone Ewing sarcoma presenting with isolated chronic otorrhea and review 
the clinical features of the four commonest paediatric temporal bone tumours over the last 
50 years. 
 
Keywords: Otorrhea; Temporal bone tumour; Ewing sarcoma;  
 
 
Case Report 
 
A 9-month-old boy was referred for concerns of recurrent foul-smelling discharge of the 
right ear for 1 month. At first presentation, his family physician diagnosed a right otitis 
externa with microabscesses and commenced oral Ampicillin/Sulbactam with topical 
ofloxacin. The ear discharge resolved within a week but recurred again three days prior to 
presentation to us. It was yellow in colour, foul-smelling and with no associated bleeding. 
His appetite, behavior, and sleep were normal with no indication of pain or distress. No 
associated URTI, fever or constitutional symptoms.  
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He was born term via spontaneous vaginal delivery with a birth weight of 3kg with an 
uneventful postnatal period. Vaccinations completed for age. On examination, he was 
afebrile, fretful when approached, with no facial asymmetry or focal neurological deficits. A 
subtle non-tender swelling of the right mastoid region was noted, with minimal 
displacement of the right pinna anteriorly. No temporal region or peri-auricular swelling 
seen and no palpable lymphadenopathy. Cranial nerve examination, including facial nerve 
examination, was normal. Pupillary reflexes were equal on both sides. Otoscopic 
examination of the right ear revealed bulging of the posterior external auditory canal (EAC) 
(Figure 1a) with purulent pus discharge and inability to pass the speculum beyond the 
swelling to visualise the tympanic membrane. Left ear examination was normal. An initial 
diagnosis of cholesteatoma was suspected.  Brainstem evoked response (BSER) confirmed 
right profound sensorineural hearing loss with normal hearing in the left ear.  
 
Examination under anesthesia of the right ear revealed extensive granulation tissue filling 
the entire EAC from lateral to medial with posterior canal wall erosion and the tympanic 
membrane could not be visualised (Figure 1b).  
 

 
 

Figure 1: Intraoperative view of the EAC showing bulging of the posterior EAC occluding the ear canal (1a). 
Tumour filling the entire EAC (1b). 

 
 
CT scan of temporal bone showed patchy expansile destruction of right mastoid bone with 
soft tissue components measuring 3.0 x 4.0 x 3.2cm with intracranial extension into the 
adjacent temporal and cerebellum (Figure 2).  
 
MRI brain revealed a huge expansive destructive mass measuring 4.3 x 4 x 3.5cm within 
the right mastoid and petrous with vividly enhancing leptomeningeal component and 
partial involvement of the right temporomandibular joint (Figure 3). 
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Figure 2: Non-contrasted bone (2a) & soft tissue window (2b) images of temporal bone CT scan show 

expansile bony lytic destructive lesion with soft tissue component within (thin red arrow) involving the 
mastoid portion of right temporal bone with periosteal reaction (thick red arrow) and intracranial extension 

(curved red arrow) into regional temporal lobe. 

 
 

 
Figure 3: T1-weighted MRI with gadolinium  (3a) and  T2-weighted (3b) images of the brain showing an 
expansile (outlined) destructive heterogeneous intensely enhancing mass (arrow) adjacent to the right 

temporalis muscle (TM) and involving the mastoid as well as petrous bones with a small cystic component (C) 
at anterior aspect and intracranial extension into regional temporal lobe (T) (curved arrow). 
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Intraoperatively, the granulation tissue was sent for microbiological studies which showed 
no growth. Histopathological analysis revealed fragments of loose fibromyxoid tissue with 
infiltrating sheets of small round cells with indistinct cytoplasm and occasional mitosis, 
which was suggestive of a small round cell tumour. The cytogenetic report was consistent 
with Ewing sarcoma. Fluorescence in situ hybridization (FISH) analysis showed an 
abnormal result with evidence of EWSR1 (22q12) rearrangement in 118 out of 200 (59%) 
interphase nuclei scored. EWSR1 rearrangements are recurrent, non-random 
abnormalities associated with Ewing Sarcomas. Approximately 90% of Ewing tumours 
show a t(11;22) (q24;q12). This translocation results in the fusion of the EWSR1 gene at 
22q12 with the transcription factor gene FLI at 11q24, leading to an oncogenic chimeric 
protein (Figure 4). 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: FISH Positive for Ewing Sarcoma with split signals in most nuclei.  EWSR1 (22q12) gene 
rearrangement pattern observed by a split-signal probe showing a pair of fused (yellow) and split (separated 

red and green) signals. 
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The child received 6 cycles of chemotherapy which consisted of the VIDE regime: 
Vincristine, Ifosfamide, Doxorubicin, and Etoposide. Post-treatment MRI scans showed a 
reduction in tumour size, especially the intracranial component, with tumour size of 2.7 x 
3.7 x 2.1cm, with persistent dural enhancement. Following a multi-disciplinary team 
discussion, the child was listed for right radical mastoidectomy and excision of dura. Due to 
Salmonella infection, the surgery was postponed 
 
 
DISCUSSION 
 
Otorrhea arises as a result of disease from either the external auditory canal or middle ear, 
following drainage from a perforated tympanic membrane. Though the commonest cause 
of otorrhea in preschool children is acute and recurrent otitis media(1), other recognised 
causes of importance include neoplasms, cholesteatoma, dermatitis, otomycosis and 
foreign body obstruction within the auditory canal. Most often, an underlying infective 
cause is assumed and antibiotics prescribed. If treatment failure ensues, further evaluation 
by an otolaryngologist is advised.   
 
Malignancy of the temporal bone is a rare entity, with an incidence rate of 0.2% of all head 
and neck cancer in the general population(4). The incidence of temporal bone tumours in 
children remains obscure due to its rarity. Various types of paediatric temporal bone 
tumours have been recognised including rhabdomyosarcoma (RMS), Langerhans cell 
histiocytosis (LCH), osteosarcoma (OS), Ewing sarcoma (ES), chondrosarcoma, lymphoma, 
and fibrosarcoma. Of these, the commonest are RMS and LCH(3). 
 
Primary ES is a small round cell tumour of neuroectodermal origin. It is the second most 
common primary bone tumour in children and accounts for approximately 8% of all 
malignant bone tumours in children. Primary ES most commonly affects the truncal and 
long bones and rarely the skull base (1% of all Ewing’s sarcoma)(5,6). 
 
Most often, temporal bone tumours have non-specific signs and symptoms, leading to 
delayed diagnosis. Our patient presented only with recurrent painless otorrhea and a 
subtle mastoid swelling with no other focal neurology, despite significant intracranial and 
extracranial tumour extension. Important clues that can help differentiate benign otorrhea 
from a more sinister cause include the presence of associated hearing loss, otalgia, tinnitus, 
extra auricular mass, facial nerve palsy, blurring of vision, diplopia, proptosis, 
ophthalmoplegia, temporal, mastoid, or peri-auricular swelling and ataxia.  
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Table 1: Clinical features based on histological types of four commonest temporal bone 
tumours in children over the last 50 years (n= 105) 
 
                  
                   
 
Clinic
al 
features                                                     

ES,  n=28 RMS,   n = 25 LCH,           
n = 49 

OS 
n = 3 

 n (%) n (%) n (%) n (%) 
Otorrhea  1 (3.57%) 17 (68%) 22 

(44.9%) 
1 (33.33%) 

Extra-auricular 
mass  

 10 (40%) 3 (6.12%)  

Hearing loss  4 (14.29%) 7 (28%) 3 (6.12%)  
Otalgia 1 (3.57%) 8 (32%) 11 

(22.45%) 
 

Tinnitus  1 (3.57%)    
Raised ICP* 23 

(82.14%) 
   

Facial nerve palsy  9 (32.14%) 15 (60%) 1 (2.04%)  
Temporal region 
swelling 

14 (50%) 2 (8%) 1 (2.04%)  

Mastoid swelling  1 (3.57%)  2 (4.08%)  
Preauricular 
swelling  

 2 (8%) 18 
(36.73%) 

2 (66.67%) 

Parotid swelling   1 (4%)   
Ocular# 4 (14.29%) 3 (12%) 3 (6.12%)  
Others+  2 (7.14%) 3 (12%) 4 (8.16%)  
* Raised ICP: vomiting, headache, drowsiness.  
# Ocular: blurring of vision, diplopia, ophthalmoplegia, proptosis, eye edema.  
+ Others: lymphadenopathy, seizure, ataxia, seborrhea 
 
 
Table 1 illustrates the symptoms and signs of one hundred and five children (5 months to 
19 years old) with temporal bone tumours reviewed over the last 50 years.  
 
RMS and LCH present most commonly with otorrhea mimicking otitis media. Facial nerve 
palsy (60%) is the next commonest associated symptom in RMS, whereas peri-auricular 
swelling (36.7%) is the second most common symptom presentation in LCH.  
 

Tumour 

types 
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Symptoms of raised intracranial pressure (82.14%) are the most frequent presentation in 
ES. Temporal bone swelling and facial nerve palsy are the next commonest presenting 
features of ES with otorrhea being the least frequent presenting complaint reported in only 
one case, with ours being only the second case published to date. Owing to the rarity and 
varied presentations of temporal bone tumours in children, differentiating histological 
types based on symptoms alone appears difficult.  
 
RMS and LCH however, appear to be the commonest temporal bone tumours seen and 
should be an important differential diagnosis to exclude, in children with non-resolving 
otorrhea particularly if associated with facial nerve palsy and peri-auricular swelling. 
Raised ICP surprisingly was not a dominant symptom seen in either two of these temporal 
bone tumours but was the most common presentation in ES. The presence of an expansile 
mass with intracranial extension at presentation, in the majority of cases of skull ES, could 
explain this unique observation(7).  
 
CT imaging of the temporal bone has shown to help delineate the integrity of the bony 
structures accurately. Further, the ossicles, skull base, bony labyrinth, vestibule, internal 
auditory canal, mastoid air cells, fallopian/facial nerve canal, eustachian tube and petrous 
apex can be evaluated. Conversely, magnetic resonance imaging (MRI) does not display 
bony destruction as well as CT scan but provides significantly higher resolution for 
delineating lesions infiltrating the brain, parotid space, masticator space, parapharyngeal 
space, infratemporal fossa and subcutaneous tissue(3). As in our patient, the expansile 
destructive mass of the temporal bone visualised on CT imaging is in keeping with the 
radiographic description of ES in existing literature. 
 
Though outcomes of ES remain complex, the prognosis of ES of the head and neck region 
appears more favourable than extracranial ES, owing to the reduced risk of distant 
metastasis. In a recent review, only one reported case of cranial ES displayed distant 
metastasis during follow-up period(6).  
 
  
CONCLUSION 
 
The presence of chronic otorrhea in preschool children may necessitate evaluation by an 
otolaryngologist to rule out associated serious pathologies. The diagnosis of temporal bone 
tumours is often delayed as the presenting signs and symptoms are usually non-specific. 
Awareness of the association between temporal bone tumours and recurrent otorrhea with 
associated pathological signs in children is vital. Early diagnosis and treatment before 
metastasis have shown to improve long-term survival in patients with Ewing sarcoma. 
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ABSTRACT 
 
Takayasu Arteritis is one of the two large vessel vasculitis according to 2012 revised 
International Chapel Hill Consensus Conference definition of vasculitis. Disseminated 
Takayasu Arteritis in a male patient presented as intestinal gangrene is very rare and 
potentially fatal. Here, we have a case of a 40-year-old male of Asian ancestry with 
disseminated Takayasu Arteritis, came with acute abdomen and acute renal failure. No 
associated hemoptysis and no prior history of limb claudication. He was hypertensive with 
absent bowel sounds. Clinically he was hypertensive with raised acute phase reactants. No 
bruits were present. CT angiography showed total occlusion of abdominal aorta. 
Histopathogical analysis of resected bowel showed involvement of small vessels as well. 
Absence of history of ischemic symptoms of upper and lower limb ischemia is unique in 
this case. Early diagnosis is important for early targeted therapy to avoid further ischemic 
events and even mortality. 
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INTRODUCTION 
 
Takayasu Arteritis is one of the two large vessel vasculitis according to 2012 revised 
International Chapel Hill Consensus Conference definition of vasculitis 1. Takayasu Arteritis 
presentation as intestinal gangrene is very rare. In fact, the recent 52 Canadian Takayasu 
Arteritis cohorts (a study over 27 years) 2 showed none of the ischemic bowel cases. Here, 
we reported a case of a male Takayasu Arteritis, which according to our local cohort study 
in 20163, rarely occurred among males because of 12:1 female preponderance.  
 
 
CASE REPORT 
 
RESULTS 
 
A 40-year-old gentleman, active smoker (20 pack-years), admitted with one-day history of 
diffuse abdominal pain and vomiting. He had hypertension four weeks prior, requiring 
three antihypertensive agents. Careful history revealed absence of oro-genital ulcers or 
limbs claudication. No preceding noxious stimuli including illicit drug use or trauma. No 
history of prior altered bowel habit. No history of prior malaise or constitutional 
symptoms. Systemic review reported absence of headache, red eyes, skin rashes, skin 
nodules, chest pain, breathlessness, nasal discharge or crusting, epistaxis, or limb 
claudication. There was no history of diabetes or significant family history of premature 
cardiovascular disease. 
 
On physical examination, patient was afebrile. Tenderness was felt over the entire 
abdomen with absent bowel sounds. No bruits were noted while peripheral limbs were not 
cyanosed. Laboratory data revealed white blood cell count between 20,000/mm3 to 
30,000/mm3 and platelet count between 500,000/mm3 to 600,000/mm3. Erythrocyte 
sedimentation rate was 92 mm/hr and C-reactive protein was 77 mg/L. Cultures from 
blood and urine did not show pathogenic organism. Liver function was normal while renal 
function was impaired with creatinine of 275 umol/L (normal range = 62-106 umol/L).  
 
Computed tomography (CT) of abdomen showed small bowel obstruction. Urgent 
exploratory laparotomy was done and small bowel from duodenojejunal junction until 
terminal ileum was resected with end to end anastomosis. Subsequent CT angiography 
denoted multiple long segment small bowel thickening and non-opacification of aorta distal 
to the superior mesenteric artery (Fig. 1a,b), with common iliac arteries and bilateral renal 
artery stenosis (Fig. 1c).  
 
The proximal aorta appeared to be chronically narrowed. No atherosclerotic plaques were 
found along the vessel walls and patient lipid profile was normal. With this imaging finding, 
Takayasu Arteritis was suspected. Blood pressure was then measured retrospectively and 
the difference in systolic blood pressure was noted to be more than 10 mmHg between the 
upper arms. Blood pressures of both lower limbs, however, were the same. Upper limbs 
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pulses were present. Bilateral popliteal arteries were difficult to palpate due to muscular 
limbs. But distal pulses (posterior tibial and dorsalis pedis arteries) were absent.  
 
Subsequent autoimmune and antiphospholipid antibody screenings were negative. There 
was no thrombus identified from echocardiography. Further imaging of thoracic aortic arch 
was offered but the patient was unable to afford the cost. Histological examination of the 
excised specimen revealed leucocytoclastic vasculitis (Fig. 1d) with no obvious thrombus 
identified during serial sectioning. No crypt distortion or lamina propria cellular infiltrates 
noted in this histopathological specimen as well as no evidence of mucosal base 
plasmacytosis. Apart from that, no fistula and no fat wrapping were noted in the bowel 
segments intraoperatively and no evidence of granuloma was found. 
 
Pulse methylprednisolone followed by prednisolone of 1 mg/kg/d, azathioprine and 
antiplatelet were administered. He was discharged well with no recurrence of abdominal 
symptoms and no further ischemic events. Unfortunately, follow-up was not feasible as he 
decided to fly back to his native country for continuation of care due to the financial 
constraint. 
 
 
 
  
 
 
 
 
 
Fig. 1 a Coronal and b Sagittal planes of CT angiography images revealing complete filling 
defect of abdominal aorta below the superior mesenteric artery (arrow heads in a, b). Axial 
view of the same CT angiography showing bilateral renal artery stenosis (arrow heads) (c). 
Histopathological examination of resected bowel displaying submucosal vessel 
leukocytoclastic vasculitis with fibrinoid necrosis of the wall and transmural neutrophilic 
infiltration (H & E stain: 200x) (d).  
 
Discussion 
 
The differential diagnosis of this case included Buerger’s disease (is a medium to small 
vessel disease but in this case it involved abdominal aorta as large vessel); fibromuscular 
dysplasia (no imaging features of this differential on computed tomography); giant cell 
arteritis involving aorta (but clinically he did not have any visual symptoms or headache); 
syphilis or lupus aortitis (but autoimmune and syphilis screening were negative); and 
neurofibromatosis (but clinically no such skin nodules in this patient). The clues for the 
diagnosis of Takayasu Arteritis in this case relied upon age of 40 years at disease onset, 
Asian ancestry, arterial hypertension, blood pressure discrepancy between arms, 
abdominal aortic involvement and high acute phase reactants.  
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Specifically, our diagnosis of Takayasu Arteritis was made based on the American College 
of Rheumatology 1990 criteria4.  This patient fulfilled three of the six needed criteria: age at 
onset equal to 40 years; blood pressure difference > 10 mmHg systolic pressure between 
arms; and computed tomography angiography evidence of occlusion of abdominal aorta, 
not due to arteriosclerosis or fibromuscular dysplasia).  
 
Further follow-up recommendations in this case would include imaging of thoracic aorta 
and its branches (to determine extent of large vessel involvement) as well as disease 
monitoring of response to treatment with positron emission tomography.     
 
Th1 and Th17 cells which played pivotal role in cellular mediated inflammation have been 
implicated in its pathogenesis5.  High-dose glucocorticoid is often the cornerstone 
management of active Takayasu Arteritis with methotrexate or azathioprine as suitable 
second line therapeutic options. JAK/STAT pathway6 may rejuvenate our future treatment 
approach in abating inflammatory activity of Takayasu Arteritis.  
 
 
CONCLUSIONS 
 
The most striking finding in this case is that of disseminated Takayasu Arteritis involving 
intestinal gangrene with rare histopathological finding of leukocytoclastic vasculitis. 
Arterial hypertension, abdominal aorta involvement and high acute phase reactants in this 
case provided clues for the diagnosis. Early recognition can be life-saving in this case as 
immunosuppression is the first line therapy here. Without treatment, it could lead to other 
serious ischemic events involving myocardial infarction and stroke because it is a systemic 
disease, and could further result in disability and even death.  
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