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EARLY INVASIVE BACTERIAL INFECTION AFTER 
ASPIRATION AND ACUTE RESPIRATORY FAILURE. 76 Robert K. Kanter, Leonard B. Weiner, Gloria A. Albarelli, 
Joy M.Tompkins, (Spon. by Roger E. Spitzer). SUNY Health 
Science Center, Department of Pediatrics, Syracuse, N.Y. 

This study was performed to  determine the  clinical im- 
portance, incidence, and early identifying features of infection occur- 
ing in children in t he  first  48 hr after severe acute  lung injury from 
aspiration. Charts from the  past 6 yrs. were reviewed for all children 
a t  high risk for aspiration of pharyngeal secretions, requiring mechan- 
ical ventilation. (Drowning (131, aspirated foreign body (5 ) ,  known aspir- 
ation of gastric contents (21, hydrocarbon aspiration (1)). Criteria for 
inclusion included survival >24 hr, and a blood culture obtained in t he  
first  48 hr. Invasive infectGn was identified by positive blood culture. 
Possible infection was defined as: T>38.5"C, blood white cell count 
>10,000 or <5,000, and a potential pathogen in cultures of tracheal se- 
cretions. Of 21 high risk patients, 7(33%) had infections in the first 48 
hr af ter  aspiration. Five had invasive infection (S. pneumoniae(4), P. 
cepacia (1)). Two possible infections occurred (S. pneumoniae, E. aero- 
genes). One child died in septic shock. Older age was associated with 
infection (mean 60 and 21 mo in infected and noninfected patients, re- 
spectively; p<.05). Other variables had no predictive value: immune de- 
ficiency, cardiac arrest,  neutrophil count and trend, arterial to alveolar 
p02 ratio and trend, antibiotic usage, assymetry on chest X-ray, and 
temperature . These observations a r e  consistent with experimental data 
indicating the  potential for invasive infection when bacteria a r e  innocu- 
lated into severely injured lung. Since infection is difficult t o  predict 
in this high risk group, consideration should be given to  immediate 
initiation of antibiotic therapy, and aggressive bacteriologic surveillance. 

REPERFUSION INDUCED FREE RADICAL FORMATION FOLLOWING 
GLOBAL ISCHEMIA. J e f f r e y  R. Kirsch,  Anne M. Phelan, 
David G. Lan e ,  Richard J. Tra stman. (Spon. by Mark 0 1  77 C. Rogers). gJohns Hopkins Medlcal I n s t i t u t i o n s .  
Department of Anesthesiology/Cri t ica l  Care Medicine. 
Baltimore, MD. 

Although 02 der ived f r e e  r a d i c a l  mechanisms have been impl icat -  
ed t o  cause c e r e b r a l  damage a s soc ia t ed  wi th  ischemia, f r e e  radi-  
c a l s  have not  been measured i n  t h i s  s i t u a t i o n .  I n  t h i s  s tudy t h e  
product ion of f r e e  r a d i c a l s  was evaluated i n  r a t s  exposed t o  glo- 
ba l  ischemia and reperfus ion.  Male Sprague Dawley r a t s  p re t r ea t ed  
wi th  t h e  s p i n  t r a p  phenyl-t-butyl n i t r o n e  (1.5 m l ,  0.1 M; IP)  
were anes the t i zed  with sodium pen toba rb i t a l  (65 mglkg). Af t e r  
tracheostomy, v e n t i l a t i o n  was con t ro l l ed  t o  maintain PaC02 35-40 
mmHg and supplemental 02 was adminis tered t o  achieve a PO2 of 
100-200 mmHg. Jugu la r  ve in  and t a i l  a r t e r y  c a t h e t e r s  were placed 
and the  g r e a t  v e s s e l s  were exposed through a median sternotomy. 
Af t e r  p a r a l y s i s  (succinylchol ine ,  4 mglkg; i v )  and an t i coagu la t ion  
(hepar in  150 Ulkg; i v )  one group of animals was des ignated a s  
sham operated c o n t r o l s  and another  made ischemic by c ros s  clamping 
t h e  ascending a o r t a  and i n f e r i o r  vena cava. At t h e  end of 8 min 
clamps were r e l eased  and systemic a c i d o s i s  was t r e a t e d  wi th  
sodium bicarbonate  ( 3  mEq/kg). Immediately a f t e r  ischemia o r  15 
min a f t e r  r epe r fus ion  t h e  animals were k i l l e d  and b ra ins  removed 
f o r  l i p i d  e x t r a c t i o n  and de t ec t ion  of f r e e  r a d i c a l s  by e l e c t r o n  
s p i n  resonance. Our spec t r a  a r e  c o n s i s t e n t  with l a r g e  accumula- 
t i o n  of f r e e  r a d i c a l s  i n  animals exposed t o  ischemia and not i n  
sham operated c o n t r o l s  (500% inc rease )  o r  non-reperfused animals. 
We conclude t h a t  f r e e  r a d i c a l s  a r e  generated by t h e  b ra in  i n  
response t o  8 min of g loba l  ischemia and reperfus ion.  Supported 
by 20020 & HL 32134. 
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Prev ious ly  we showed t h a t  p l a t e l e t s  accumulate i n  areas o f  
low CBF 4h a f t e r  b r a i n  ischemia. S imi l a r ly ,  CSER and (BF recovery 
after b r a i n  ischemia was enhanced i n  dogs  treated w i t h  e i t h e r  
p r o s t a c y c l i n  (PGI2) + indcanethacin or t h e  p l a t e l e t - a c t i v a t i n g  
f a c t o r  (PAF) r ecep to r  an t agon i s t  kadsurenone. S ince  t h e s e  
t r ea tmen t s  i n h i b i t  p l a t e l e t  aggregat ion,  we hypothesized t h a t  
t h e i r  b e n e f i c i a l  e f f e c t s  were mediated via i n h i b i t i o n  o f  p l a t e l e t  
accumulation. 'Ib test t h i s  hypothesis ,  22 dogs  wi th  111In-labeled 
p l a t e l e t s  were sub jec t ed  t o  lh o f  ischemia o f  t h e  r i g h t  hemisphere 
by air d l i s m .  CSER i n  t h e  r i g h t  hemisphere was monitored 
du r ing  reperfus ion,  wh i l e  (BF (autoradiography) and p l a t e l e t  
accumulation (R-L ratio o f  l l l I n  a c t i v i t y )  were measured a f t e r  4h 
of reperfus ion.  1 2  dogs  se rved  as con t ro l s ,  6 were t r e a t e d  
wi th  FG12 + indanethacin  and 4 w i t h  kadsurenom. 

Both t r ea tmen t s  enhanced CSER recovery after lh of reperfu- 
s i o n  and e l i m i m t e d  neuron-disabling CBF a t  4h (defined as <15ml/ 
100g/min i n  gray ma t t e r  and <61nl/100s i n  whi te) .  D e s ~ i t e  t h i s .  
p l a t e l e t  a y & d a & o w  -&&he; t r e a t k n t  . ' 
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~ n t i - ~ m e % t  m$g~&ati6~i;i't%eraW U&S n o t  block post ischemic 
p l a t e l e t  accumulation i n  t h e  bra in .  Other  e f f e c t s  o f  t h e s e  treat- 
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Ca ,  i t  was f e l t  t h a t  i n c r e a s i n g  P c o n c e n t r a t i o n  
would l ead  t o  a dec rease  i n  iCa, due t o  P binding to iCa. S ince  
no s p e c i f i c  s t u d i e s  measured d i r e c t l y  iCa a s  a func t ion  of P, we 
examined t h e  e f f e c t  o f  P on iCa concen t r a t ion  i n  v i t r o .  W e  hypo- 
t hes i zed  t h a t  w i th in  t h e  range o f  c l i n i c a l l y  encoun te red  pH an  
inc rease  i n  serum P would l ead  t o  a dec rease  i n  iCa. A s i n g l e  
donor serum was a l iquo ted  i n t o  25 samples s t o r e d  i n  CO sea l ed  
tubes ,  and d iv ided  i n t o  5 s u b s e t s  of 5 tubes .  pH was alZered i n  
4 of t h e  5 s u b s e t s  by adding va r ious  concen t r a t ion  of HCL o r  o f  
NaCH. The pH's s t u d i e d  were: 7.09, 7.28, 7.35, 7.51, and 7.63. P 
concen t r a t ion  was a l t e r e d  i n  each subse t  by adding va r ious  con- 
c e n t r a t i o n s  o f  a P b u f f e r  w i th  a pH o f  7.4. The P concen t r a t ions  
s t u d i e d  were 2.5, 4.6, 6.8, 8.3, 11.1 %/dl. iCa was roeasured 
us ing a Radianeter  iCa 1 ion - se l ec t ive  e l e c t r o d e  ( s t anda rd  e r r o r  
of measurement: 0.04 mg/dl). There was an  inve r se  r e l a t i o n s h i p  
between iCa and P which was s imi l a r  a t  a l l  pH's s t u d i e d  (L- rang- 
ing f r m  -0.84 to -0.94, p<0.0011. The s l o p e s  d i d  no t  d i f f e r  
s i g n i f i c a n t l y  £ r a n  each o t h e r ,  i n d i c a t i n g  no d e v i a t i o n  f r a n  
p a r a l l e l i s m  of these 5 r eg res s ion  l i n e s .  iCa concen t r a t ion  
c o r r e l a t e d  inve r se ly  wi th  pH (p<0.0011. There  was no s i g n i f i c a n t  
i n t e r a c t i o n  between P concen t r a t ion  and pH. Therefore  iCa con- 
c e n t r a t i o n  i n  v i t r o  i nve r se ly  c o r r e l a t e s  wi th  pH and P concen- 
t r a t i o n .  We suggest  t h a t  i n  a d d i t i o n  to f a c t o r s  w e l l  known t o  
inf luence iCa concen t r a t ion  (such a s  p r o t e i n ,  b i ca rbona te  and 
pH), seim P concen t r a t ion  a l s o  p l a y s  a s i g n i f i c a n t  role. 

STEROIDS IMPROVE SURVIVAL I N  EXPERIMENTAL NEONATAL 

Neonatal s e p t i c  shock from p e r i t o n i t i s  is o f t e n  
f a t a l .  To eva lua t e  t h e  e f f i c a c y  o f  s t e r o i d s  i n  its re susc i -  
t a t i o n ,  anes the t i zed ,  neona ta l  p i g s  were sub jec t ed  t o  f eca l -  
E.coli  pe r i t on i t i s - induced  s e p t i c  shock by i n t r a p e r i t o n e a l  
i nocu la t ion .  A l l  animals  received gentamicin and 5% albumin i n  
l a c t a t e d  Ringer ' s  s o l u t i o n  a t  1 0  cc/kg/hr. Metabolic a c i d o s i s  
was co r rec t ed  a s  r equ i r ed ,  and v e n t i l a t o r y  support  was 
adminis tered.  P igs  were randomly divided i n t o  t h r e e  groups. 
Group I, c o n t r o l  animals ,  d id  no t  r e c e i v e  s t e r o i d s .  Groups I1 
and 111 received methylprednisolone (30 mg/kg,IV) every 6 hours  
beginning when c a r d i a c  ou tpu t  dropped o r  one hour l a t e r ,  
r e spec t ive ly .  Microspheres were used t o  a s s e s s  r eg iona l  
perfus ion.  Hemodynamics and r eg iona l  blood f low were no t  
s i g n i f i c a n t l y  d i f f e r e n t  by ANOVA. P i g s  "survived" i f  
hemodynamics were s t a b l e  a t  24 h r s ,  compared t o  basel ine .  
Su rv iva l  d a t a  a r e  shown below: 
Group (n) Mean Surv iva l  (SPM) % Survivors  

I n  IIours 
I 8 6.8 (1.0) 0 
I1 8 18.9 (2.4)* 38% 
I11 8 16.6 (2.2)* 25% 

* p<0.002 compared wi th  Group I (Student ' s  "t" t e s t )  
S t e r o i d s  e x e r t  a b e n e f i c i a l  i n f luence  on s u r v i v a l  i n  t h i s  
exper imental  neona ta l  shock model. 

AREBVALUATIONOPSeRUH IONIZEDCALCIUHCONC~TIONS INTHE 
NEONATE. J e f f r e  L. Lou head, Francis Himouni, Re inald C 

, , Tsang. Univers!t; of C in&mat i ,  Dept. o i  Peds., C ?  
101 OH. 

Neonatology textbooks define neonatal hypocalcemia (ME) 
a s  a serum t o t a l  calcium (Ca) concentration of <7.0 to  <8.0 

mg/dl, o r  a serum ionized Ca (iCa) concentration of (2.5 t o  4.0 mg/dl. 
Studies leading to these figures used pooled data  over the f i r s t  few days 
of l i f e ,  when dramatic changes i n  serum Ca occur, and when iCa was mea- 
sured with ion-specific electrodes with much l e s s  accuracy & r e l i a b i l i t y  
than those used today. Studies i n  adul ts  showed that  newer e lect rodes  
yie ld  higher r e su l t s  than older electrodes. We hypothesized that  the 
normal range for  iCa concentration i n  neonate would be higher than the 
published figures even a t  the nadir a t  24 hours of age. The present 
study examined serum Ca (atomic absorption) & iCa (radiometer iCa elec- 
trode) concentrations i n  30 f u l l  term infants  born following uncomplica- 
ted pregnancies, labors & del iver ies  i n  order t o  determine the  lowest 
normal newborn range. The serum Ca concentration averaged 9.0 mg/dl (2.3 
mmol/l) with a 95% confidence l imi t  of 7.8 to  10.2 mg/dl (2.0 t o  2.6 
mmol/l). The serum iCa concentration averaged 4.9 mg/dl (1.2 mnol/l), 
with a 95% confidence l imi t  of 4.4 t o  5.4 mg/dl (1.1 t o  1.4 mmol/l). The 
range of serum t o t a l  Ca concentrations f e l l  within previously published 
ranges but the serum iCa concentration was markedly greater  than pre- 
viously believed. Tliere was a s ignif icant  corre la t ion between Ca & iCa 
i n  serum ( r  3 0.71, p<0.001) but the predictive value of iCa concentra- 
t ion f rdm t o t a l  Ca concentration was c l in i ca l ly  unacceptable. Because of 
the  many factors  which influence serum t o t a l  Ca measurements & not the  
ionized fraction, and s ince  iCa is the biologically ac t ive  f ract ion of 
serum Ca, we propose the use of a serum iCa concentration of <4.4 mg/dl 
(1.1 mmol/l) to define the population a t  r i s k  fo r  NHC. 

ments i nc lud ing  improved CEF may c o n t r i b u t e  t o  enhanced recovery. 


	BROAD SPECTRUM ANTI-PLATELET AGGREGATION THERAPY IMPROVES POSTISCHEMIC CEREBRAL BLOOD FLOW (CBF) AND CORTICAL SOMATOSENSORY EVOKED RESPONSE (CSER) RECOVERY, BUT FAILS TO BLOCK PLATELET ACCUMULATION IN THE DAMAGED HEMISPHERE

