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Title:   Management of dengue shock syndrome: evaluating fluid resuscitation strategies and novel monitoring 
systems to improve outcome  
Summary:  
In the absence of a specific therapeutic, management of dengue shock syndrome (DSS) relies on supportive 
care – i.e. prompt but careful restoration of circulating plasma volume with parenteral fluid therapy. For those 
with profound or recurrent shock, management is complex and difficult and as yet there are no evidence-
based guidelines for fluid therapy. In addition, current methods for monitoring DSS patients are insensitive and 
the true relationships of the commonly used parameters (haematocrit and blood pressure) to intravascular 
volume status remain unclear. Better techniques are needed to improve cardiovascular monitoring in DSS 
patients, especially ones that are applicable for use in LMICs.  
Expected PhD outputs:  

a) To collect de-identified data on baseline severity, fluid management and sequential cardiovascular 
measurements for 1000 DSS cases treated at a range of hospitals across the Asian region. The data 
will be analysed to assess whether particular fluid regimes are associated with better or worse clinical 
outcomes, in order to develop consensus on possible options for a major randomized controlled fluid 
intervention trial for DSS. 

b) To evaluate a range of non-invasive techniques for assessing haemodynamic status/intravascular 
volume in established DSS cases as a potential guide to fluid management. The following techniques 
will be investigated: 

- The compensatory reserve Index (CRI) is a new physiological parameter that tracks real-time changes 
in central volume. The CRI has been shown to correlate with a simulated model of hypovolaemia and 
to detect changes that occur during the compensatory phase of shock, preceding changes in 
conventional haemodynamic parameters. In addition, the index has been shown to distinguish 
between individuals with a high and low tolerance to intravascular volume loss and therefore may be 
able to identify patients who are more vulnerable to recurrent shock. 

- NiCAS is a new, entirely non-invasive way of measuring cardiac output continuously using 
bioimpedance technology. It has been validated as a reliable tool for measuring not only 
haemodynamic parameters but also total body water content and peripheral vascular resistance. The 
device will record continuous data of heart rate, blood pressure, stroke volume, cardiac output and 
systemic vascular resistance. 

- Focused echocardiography: Portable echocardiograms will be performed at the bedside using an M-
turbo system. The Echocardiograms will be performed before fluid bolus and during DSS 
management. The exam will include two-dimensional, M-mode and Doppler studies. 

Potential Start date:  Oct, 2017 
Duration:   4 years 
Training opportunities:  

• Development of comprehensive clinical research skills – writing and implementing a clinical study 
protocol; training in research ethics; writing SOPs and supervising a research team; setting up a 
database; data cleaning/management/validation skills and development of an analytical plan; writing 
reports and academic papers  

• Relevant practical skills – e.g. use of point-of-care echocardiography and ultrasound techniques in ICU 
• Training in statistical methodology – in particular training in relevant software (e.g.  use of R), and 

how to analyse large and complex datasets 
• Networking and soft skills necessary for working in a regional collaboration  

 
Locations: Ho Chi Minh City - OUCRU / HTD, potentially with some regional travel to collaborating centres. 
Supervisors: Bridget Wills (OUCRU), Sophie Yacoub, Phung Khanh La 
Skills required in the candidate:  

• Medical doctor with a background in infectious diseases  
• Experience of intensive care management of children with DSS  
• Some experience of clinical research desirable 
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