
Pathogenesis o f  Dengue Shock Syndrome 

Principal investigators : Natth Bhamarapravati, M.D. (Dept. o f  Pathology, Faculty o f  Medicine) 
Sombodhi *Bukkhavesa, M.D. (Sirirai Hospital) 
Frank J. Dixon, M.D. (Scripps Clinic and Research Foundation, 

La Jolla, California) 
Prasit Futrakul, M.D. (Chulalongkorn Hospital) 
Hans J. ~u l le r -Eberhard  (Scripps cl inic and Research Foundation) 
Suchitra Nimmanitya, M.D. (Children's Hospital) 
Boonchob Pongpanich, M.D. (Ramathibodi Hospital) 

. Philip K. Russell, COL, MC (WRAIR) 
Stitaya Sirisingha, D.D.S., Ph.D. (Dept. o f  Microbiology, Faculty o f  

Medicine ) 
Franklin H. T Q ~ ,  Jr., LTC, MC (SMRL) 
Suchinda Udomsakdi, M.D. (Dept. of Microbiology, Faculty o f  Public 

Health) 

PURPOSE: To determine i f  dengue shock syndrome is due to immunopathologic processes. 

BACKGROUND: Dengue hemorrhagic fever (DHF) can be defined as a febri le illness due t o  dengue 
infection with associated hemorrhagic manifestations. The dengue shock syndrome (DSS) is considered t o  
be a severe form o f  DHF differentiated by  shock as manifested by  a pulse pressure of less than 2 0  mm 
Hg o r  a f a l l  in  systolic blood pressure below 90  mm Hg. 

The course o f  a patient with DSS typical ly consists o f  an early febri le phase lasting 3 to  6 days fol lowed 
by a shock phase of a few hours to  three days. The onset o f  shock i s  often preceded b y  lethargy and 
abdominal pain and is usually abrupt. Prior t o  the onset o f  shock, the hematocrit rises and the concentra- 
t ion o f  serum proteins falls. The decreased plasma volume is apparently due t o  a sudden increase in  
vascular permeability with resultant loss of ~ l a s m a  from the intravascular compartment. in  most cases, 
early and ef fect ive replacement of plasma volume by  infusion o f  colloids results in  a favorable outcome. 

A l l  4 dengue serotypes have been associated with DSS. The presence o f  2  or more dengue serotypes and 
rap id  dengue transmission in  a localtty appear t o  be the basic epidemiologic conditions essential to  the 
occurrence o f  DHF and DSS. Epidemiologic evidence Indicates that DSS i s  associated only with secondary 
dengue infections which result in an anamnestic antibody response with very high titers o f  ef fect ive 
complement f ix ing IgG antibody appearing ear ly In  the course o f  infection when virus or v i ra l  antigens 
may also be present in vivo. A marked depression o f  B1 c/a levels has been documented during the shock - -  
phase o f  illness, suggesting that the th i rd  component o f  complement may be consumed in DSS. These obser- 
vations lead to  the hypothesis that DSS may be immunologically mediated and that physiologically active 
products produced in  - -. vivo from activation o f  th,e complement system such as the anaphylatoxins, C3a and 
C5a, may be the means by  which increased vascular permeability and shock are produced. 

To test this hypothesis, a [oint study sponsored by the WHO was undertaken in Bangkok from July-Oct 
1971. Brief ly an attempt was made t o  study at least 20 well characterized patients with DSS fo r  

1. immunohistochemical evidence of immune com~plexes in  biopsy material and peripheral blood leukocytes 

2. circulating immune complexes 

3. immunologically induced consumption of complement components 

4. evaluation o f  the coagulation and f ibrinolyt ic systems. 


























