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Hantavirus Pulmonary Syndrome 
Initial Outbreak 1993 - Four Corners Area 
Sin Nombre Virus 

– Hantavirus genus of Bunyaviridae family 
– Negative sense RNA virus (S, M, L) 

Deadly disease 
Otherwise healthy individuals in their prime 

– Mean age 37, range 10 to 75 years 
Acquired by inhabitants of rural areas 



 
Nucleocapsid 

Viral RNA 

Lipid 
Envelope 

Glycoprotein Binds to 
Cadherin-1 



SQS 3/2004 



SQS 3/2004 





Peromyscus maniculatus 



El Niño 



 864 total cases 



 

 

Towns 
Involved in 

1996 
Argentine 
Outbreak 

SQS 



 Oligoryzmus longicaudatus 





 

 

HFRS 
Hantaan, 
Puumala 

Peritoneal leak, 
Renal failure 

HPS 
Sin nombre 

Pulmonary leak 

Andes 
Pulmonary leak, 

Renal failure 



     

Starling’s Equation 

Q = K[(Pc - Pi) - σ(πc - πi)] 
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Tracheal Aspirate Protein 
3 Fatal Cases 

Patient Total 
Protein Ratio Albumin LDH 

1 Trachea 5.1 0.98 2.6 4191 

Serum 5.2 2.5 1498 

2 Trachea 2.8 0.82 1.8 2934 

Serum 3.4 1.5 2810 

3 Trachea 4.3 1.19 2.1 3469 

Serum 3.6 1.6 4104 
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Keynote Address 

1994 SCCM 
Congress 

Orlando, FL 



 

 
 

 
 
  

 

Goals of Mechanical Ventilation 

• Adequate oxygenation and ventilation 
• Avoid hyperoxic lung injury 

– FIO2 < 0.6 
• Avoid volutrauma 

– low tidal volumes – 6 mL/kg 
• Avoid RECOREX 

– adequate PEEP, alveolar recruitment strategies 



 
      

  
     

Volume Administration in HPS 
• Rationale: 

– hemoconcentration 
– low cardiac output 
– low PAOP (< 8 mm Hg in all early cases) 

• Administration: 
– PA catheter recommended (Swan-Ganz) 
– specific hemodynamic profile – PAOP < 10 mm Hg 

• Crystalloid vs. Colloid 



Hemodynamic Profile 

Patient 
Cardiac 
Index 

(L/min/m2) 
PAOP 

(mmHg) 
SVRI 

(dyne•sec•cm-5/m2) 
Mean PA 
(mmHg) 

Stroke 
Volume 
Index 

(mL/beat/m2) 
1 3.0 8 1653 23 29.0 
2* 1.6 11 2951 48 12.5 
3* 1.8 28 2997 NA 10.5 
4 2.6 11 2097 26 29.0 
5 1.0 24 NA 20 7.1 
6 2.8 10 1828 28 25.0 
7* 2.7 13 2154 28 21.9 
8* 3.2 20 1110 35 23.8 

Mean 2.4 15 2112 30 19.8 


		Patient

		Cardiac Index


(L/min/m2)

		PAOP


(mmHg)

		SVRI


(dyne•sec•cm-5/m2)

		Mean PA


(mmHg)

		Stroke Volume Index


(mL/beat/m2)



		1

		3.0

		8

		1653

		23

		29.0



		2*

		1.6

		11

		2951

		48

		12.5



		3*

		1.8

		28

		2997

		NA

		10.5



		4

		2.6

		11

		2097

		26

		29.0



		5

		1.0

		24

		NA

		20

		7.1



		6

		2.8

		10

		1828

		28

		25.0



		7*

		2.7

		13

		2154

		28

		21.9



		8*

		3.2

		20

		1110

		35

		23.8



		Mean

		2.4

		15

		2112

		30

		19.8







  

Vasoactive Agents in HPS 

Inotropes 
– Dobutamine 
– Epinephrine 

Vasopressors 
– Epinephrine 
– Norepinephrine – try to avoid 



 
 

 

 

 

ECMO in HPS 

Patient 1 Patient 2 

ECMO Conditions Cardiac Arrest Maximum pressors 
Low Cardiac Output 

Initial Cardiac Index 0.8 1 

Initial Lactate 6.7 4.3 

Peak Lactate 21 9.2 

Alveolar Edema Fluid >27L Minimal 

Run Time 9 hours 94 hours 

Outcome Died Survived 



 

 

  

 

 

ECMO in HPS 1994 - 2006 

• 38 Patients: veno-arterial 
• 4 men; 5 women 
• 23 survivors; 15 died – 39.5% mortality 
• complications: 

– plugged membrane (thrombosis) 
– leg ischemia 
– exsanguination 



 
    

~ 200 miles from Wichita 
~ 200 – 250 miles from Colorado Springs or Denver 

Me as the only intensivist 
3 severe cases successfully treated 



   
   

   
   

 
     

Recap 

1. Fluids, but not too much – use a PA catheter 
2. If no response to fluids – dobutamine 
3. If CI too low and/or O2 requirement too high – ECMO 
4. Best chance for avoiding ECMO is in the early going 
5. Andes twists – sometimes hemorrhage, sometimes ARF 
6. Ride it out for 48 - 72 hours and it will get better 



 Thank you! 
ssimpson3@kumc.edu 

mailto:ssimpson3@kumc.edu
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