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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
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Peromyscus maniculatus




El Nino
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A MAJOR El Nino Is Rapidly Developing...




. Cumulative Cases of Hantavirus by State through 2022 Lﬂ
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864 total cases

Cases of
Hantavirus Disease

O1-15
[ 16-50
@50

Mo Cases Reported

All cases were confirmed between 1993-2022 and met the NNDSS case definition applicable at the time of reporting. Included in the sum total are 31 historical cases that occurred prior

to 1993, but were confirmed retrospectively. Five cases had presumed exposure outside the United States.
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Oligoryzmus longicaudatus
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HFRS
Hantaan,
Puumala

Peritoneal leak,
Renal failure

HPS
Sin nombre
Pulmonary leak

Andes
Pulmonary leak,
Renal failure

]
ant odies

IgM
antibodies

Prodrome

HCFS (Sto 7 days) Recovery and convalescence

J Crit Care 84 (2024) 154867




Starling’s Equation

Q = K[(P. - P;) - O(TT, - TC))]




Tracheal Aspirate Protein
3 Fatal Cases

Patient Tota.l Ratio Albumin LDH
Protein

1 Trachea 5.1 0.98 2.6 4191
Serum 5.2 ) 1498

2 Trachea 2.8 0.82 1.8 PASRY:
Serum 34 1.5 2810

3 Trachea 4.3 1.19 2.1 3469
Serum 3.6 1.6 4104




Hantavirus Pulmonary Syndrome




The New England

.. Keynote Address
] of Med
Journal of Medicine 1994 SCCM

Volume 330 APRIL 7, 1994 Number 14 Congress

HANTAVIRUS PULMONARY SYNDROME: A CLINICAL DESCRIPTION OF 17 PATIENTS O 1 d FL
rlando,

WITH A NEWLY RECOGNIZED DISEASE

Jerrrey S. Duchin, M.D., Freperick T. Koster, M.D., C.J. Peters, M.D., Gary L. Smeson, M.D., Pu.D.,
Bruce Tempest, M.D., Suerir R. Zaki, M.D., Pu.D., Tuomas G. Ksiazex, D.V.M,, Pu.D.,
Pierre E. Rovun, M.D., Stuart Nicsor, Pu.D., Epith T. Umcanp, M.D., RonaLp L. MooLeNaar, M.D.,
Susan E. Reer, M.D., KurT B. Novte, M.D., MARGARET M. GaLLaner, M.D., Jay C. ButLer, M.D.,
Roeert F. BrEman, M.D., anp THe Hantavirus Stupy Group*

Cardiopulmonary manifestations of hantavirus pulmonary syndrome

Hallin, Gustav W. MD; Simpson, Steven Q. MD; Crowell, Richard E. MD; James, David S. MD; Koster, Frederick T. MD; Mertz,
Gregory J. MD; Levy, Howard MD

Critical Care Medicine: February 1996 - Volume 24 - Issue 2 - p 252-258

Social Impact of Respiratory Infections*

Steven Q. Simpson, MD, FCCP; Paul W. Jones, PhD;
Peter D.O. Davies, DM; and Alice Cushing, MD

(CHEST 1995; 108:635-695) include medical costs a




Goals of Mechanical Ventilation

Adequate oxygenation and ventilation
Avoid hyperoxic lung injury

F.0,<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




Patient

Hemodynamic Profile

Cardiac
Index
(L/min/m?)

SVRI
(dynessececm™/m?)

Mean PA
(mmHg)

Stroke
Volume

Index
(mL/beat/m?)

3.0

1653

23
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1.6
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48

12.5

1.8

2997

NA

10.5

2.6

2097

26

29.0

1.0

NA

20

7.1
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28
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2.7
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28
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		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 th;xén;?gagrgslfgﬁt
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 i HPS 1994 - 2006

38 Patients: veno-arterial

4 men; 5 women
23 survivors; 15 died — 39.5% mortality

complications:
plugged membrane (thrombosis)
leg 1schemia

exsanguination

J Thorac Cardiovasc Surg 2008;135:579-54




N _;;;E--H e ri "hhr a‘w_'“- v —-v-rm-P
Franida Oberfi Norton o, i R, S | Marysville Hiawa
Birdcity "twood WSl [gmith arkat (e "’%J "1 Hofton g "
= b T=d.anter o
SNE s x ' Atchi
Ny o Hoxi ? Eﬂit}' p— — g ™ S ':'la'.'l" t{ mﬂtﬂ. EAVENWORTHO
xie v § -._ 50
| ( Painitle 3 : R ahert o))
Koyt [mcolnl’.tenter 7 e Aan
// P et 2 , . t lm“ <
i S Cedar Blulf Re . \
Y ~ 200 miles from Wichita
i — i e . H
- Dighton ] ~ 200 — 250 miles from Colorado Springs or Denver K
- Me as the only intensivist ’3
, tt
- E I . 3 severe cases successfully treated asan
i =T Tetm - - ort
AT b T 50 p—— i ?
£ LIy akin - - Kins : _..—fst R I‘ﬂd Eureka “Es I ; St
Johnson 2 o wecge 3 Praff ..;';wlﬁhl AfS \Hu Sy 3 @
2P i e T o e O
/::‘ tanta Buckl {90 Wells i) HWﬂfd'. | ¥ S C
agdfon A Coldwater  yMedicine | ¢/linge : *
4 Hugoton Sade L al;l-_t-hnn i Wlnf'eld hiep-md‘n: a mbus
Ubﬂ' LY _!and s I.| y f
W — - _:L-‘ ,:’ o) o Kiowa gfet ] “’NE“ % &Sﬂ_ﬁ . T

X Exc



SRS 1D —

Recap

Fluids, but not too much — use a PA catheter

If no response to fluids — dobutamine

If CI too low and/or O2 requirement too high - ECMO
Best chance for avoiding ECMO 1is 1n the early going
Andes twists — sometimes hemorrhage, sometimes ARF
Ride it out for 48 - 72 hours and 1t will get better



CHICKEN GAME

DON'T LOOK AT THE CHICKEN.

Thank you!
ssimpson3(@kumc.edu
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