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• This	
  study	
  supports	
  previous	
  evidence	
  from	
  other	
  cohorts	
  of	
  criGcally	
  ill	
  paGents	
  suggesGng	
  that	
  lymphopenia	
  is	
  associated	
  
with	
  poor	
  outcome	
  
• A	
  novel	
  observaGon	
  is	
  that	
  severe	
  lymphopenia	
  at	
  an	
  early	
  stage	
  of	
  criGcal	
  illness,	
  rather	
  than	
  lymphopenia	
  which	
  persists	
  for	
  
several	
  days,	
  is	
  associated	
  with	
  higher	
  mortality;	
  this	
  was	
  not	
  true	
  of	
  paGents	
  with	
  only	
  moderate	
  lymphopenia	
  
• Lymphopenia	
  is	
  also	
  associated	
  with	
  a	
  reducGon	
  in	
  monocyte	
  and	
  neutrophil	
  counts,	
  which	
  is	
  proporGonal	
  to	
  the	
  severity	
  of	
  
lymphopenia	
  
• Although	
  paGents	
  with	
  severe	
  lymphopenia	
  tend	
  to	
  be	
  more	
  unwell,	
  it	
  remains	
  an	
  independent	
  risk	
  factor	
  for	
  poor	
  outcome	
  
• The	
  quesGon	
  of	
  whether	
  therapeuGc	
  strategies	
  to	
  increase	
  lymphocyte	
  count	
  and	
  funcGon	
  could	
  improve	
  outcome	
  in	
  criGcally	
  
ill	
  paGents	
  is	
  an	
  important	
  areas	
  for	
  further	
  study	
  

• A	
  state	
  of	
  ‘lymphocyte	
  exhausGon,’	
  characterized	
  by	
  
reduced	
  numbers	
  of	
  circulaGng	
  cells	
  with	
  reduced	
  
funcGonal	
  and	
  proliferaGve	
  capacity,	
  has	
  been	
  described	
  
in	
  criGcally	
  ill	
  paGents	
  [1]	
  
• Prolonged	
  lymphopenia	
  has	
  been	
  postulated	
  to	
  be	
  a	
  
simple	
  marker	
  of	
  lymphocyte	
  dysfuncGon	
  and	
  
immunosuppression	
  [2]	
  
• Lymphopenia	
  which	
  persists	
  for	
  several	
  days	
  aTer	
  the	
  
onset	
  of	
  criGcal	
  illness	
  is	
  associated	
  with	
  increased	
  
mortality	
  in	
  paGents	
  with	
  sepsis	
  [3]	
  and	
  following	
  major	
  
trauma	
  [4]	
  
• However,	
  the	
  relaGonship	
  between	
  lymphocyte	
  counts	
  
early	
  in	
  the	
  course	
  of	
  criGcal	
  illness	
  and	
  outcome	
  is	
  not	
  
clear	
  	
  

• The	
  aim	
  of	
  this	
  study	
  was	
  to	
  invesGgate	
  the	
  relaGonship	
  
between	
  early	
  lymphocyte	
  count	
  and	
  outcome	
  in	
  a	
  
cohort	
  of	
  criGcally	
  ill	
  Emergency	
  General	
  Surgical	
  
paGents,	
  a	
  complex	
  group	
  who	
  account	
  for	
  substanGal	
  a	
  
number	
  of	
  ICU	
  admission	
  and	
  among	
  whom	
  mortality	
  
rates	
  remain	
  high	
  [5]	
  
• Specifically,	
  we	
  hypothesized	
  that	
  severe	
  lymphopenia	
  
within	
  the	
  first	
  48	
  hours	
  of	
  admission	
  would	
  be	
  
associated	
  with	
  poor	
  outcome	
  

• RetrospecGve	
  cohort	
  study	
  of	
  ICU	
  admissions	
  to	
  a	
  single	
  
centre	
  between	
  2002-­‐2013	
  
• Inclusion	
  Criteria:	
  
	
  	
  	
  	
  	
  -­‐Adult	
  emergency	
  general	
  surgical	
  admission	
  
	
  	
  	
  	
  	
  -­‐SequenGal	
  Organ	
  Failure	
  Assessment	
  (SOFA)	
  score	
  ≥5	
  
at	
  admission	
  (indicaGng	
  dysfuncGon	
  in	
  at	
  least	
  two	
  organ	
  
systems)	
  
• Exclusion	
  Criteria:	
  
	
  	
  	
  	
  	
  -­‐Trauma	
  paGents,	
  vascular	
  emergencies	
  and	
  acute	
  
pancreaGGs	
  
	
  	
  	
  	
  	
  -­‐Inherited	
  or	
  acquired	
  immunosuppression	
  
	
  	
  	
  	
  	
  -­‐Pregnancy	
  
• Demographics,	
  primary	
  diagnosis	
  and	
  outcome	
  data	
  
were	
  collected	
  and	
  recorded	
  prospecGvely	
  
• Illness	
  severity	
  was	
  assessed	
  using	
  Acute	
  Physiology	
  and	
  
Chronic	
  Health	
  EvaluaGon	
  (APACHE)	
  2	
  Score	
  and	
  SOFA	
  
score	
  at	
  admission	
  
• DifferenGal	
  white	
  blood	
  cell	
  counts	
  measured	
  over	
  the	
  
first	
  48	
  hours	
  of	
  admission	
  were	
  recorded	
  
• The	
  cohort	
  was	
  divided	
  into	
  three	
  groups	
  based	
  on	
  the	
  
lowest	
  lymphocyte	
  count	
  observed	
  in	
  this	
  period,	
  
according	
  to	
  previously	
  defined	
  criteria	
  [3]:	
  
	
  	
  	
  	
  -­‐No	
  lymphopenia	
  (>0.9x109/L)	
  
	
  	
  	
  	
  -­‐Moderate	
  lymphopenia	
  (0.5-­‐0.9x109/L)	
  
	
  	
  	
  	
  -­‐Severe	
  lymphopenia	
  (<0.5x109/L)	
  
• MulGvariate	
  logisGc	
  regression	
  was	
  performed,	
  
incorporaGng	
  all	
  variables	
  associated	
  with	
  mortality	
  on	
  
univariate	
  analysis	
  into	
  the	
  final	
  model	
  	
  

Figure	
  2:	
  
Lymphopenic	
  
paGents	
  exhibit	
  a	
  
signature	
  white	
  cell	
  
profile,	
  characterized	
  
by	
  low	
  monocyte	
  and	
  
neutrophil	
  counts,	
  
which	
  is	
  proporGonal	
  
to	
  the	
  severity	
  of	
  
lymphopenia	
  

Figure	
  1:	
  Severe	
  lymphopenia	
  is	
  associated	
  with	
  greater	
  disease	
  severity,	
  
as	
  measured	
  by	
  APACHE	
  2	
  and	
  SOFA	
  scores	
  at	
  admission	
  

Figure	
  3:	
  Non-­‐survivors	
  exhibit	
  lower	
  
lymphocyte	
  counts	
  in	
  the	
  first	
  48	
  hours	
  
of	
  admission	
  compared	
  to	
  survivors	
  

Figure	
  4:	
  Severe	
  lymphopenia,	
  but	
  not	
  moderate	
  lymphopenia,	
  	
  	
  
is	
  associated	
  with	
  increased	
  mortality	
  

Table	
  1:	
  Demographics	
  of	
  the	
  
study	
  cohort	
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All	
  box	
  plots	
  demonstrate	
  median	
  with	
  
interquar>le	
  range;	
  whiskers	
  represent	
  10th-­‐90th	
  
percen>les	
  
*p<0.05	
  **	
  p<0.01	
  
1Only	
  variables	
  with	
  sta>s>cally	
  significant	
  
associa>on	
  with	
  mortality	
  on	
  mul>variate	
  
analysis	
  are	
  shown;	
  values	
  in	
  parentheses	
  
correspond	
  to	
  95%	
  confidence	
  intervals	
  

All	
  pa2ents	
  

(n=173) 

Demographics 88	
  (51%) 

	
  	
  	
  Male	
  gender,	
  n	
  (%) 88	
  (51%) 

	
  	
  	
  Age,	
  median	
  (IQR) 69	
  (56-­‐78) 

	
  	
  	
  Days	
  to	
  ICU	
  admission,	
  median	
  (IQR) 1	
  (0-­‐3) 

	
  	
  	
  Surgical	
  procedure,	
  n	
  (%) 159	
  (92%) 

	
  	
  	
  Midline	
  laparotomy,	
  n	
  (%) 139	
  (80%) 

	
  	
  	
  APACHE	
  II	
  score,	
  median	
  (IQR) 17	
  (12-­‐21) 

	
  	
  	
  SOFA	
  score,	
  median	
  (IQR) 8	
  (7-­‐10) 

Lymphocyte	
  Profile 

	
  	
  	
  No	
  lymphopenia 23	
  (13%) 

	
  	
  	
  Moderate	
  lymphopenia 70	
  (41%) 

	
  	
  	
  Severe	
  lymphopenia 80	
  (46%) 

Outcome 

	
  	
  	
  ICU	
  LOS,	
  median	
  (IQR) 3.0	
  (1.7-­‐6.7) 

	
  	
  	
  In-­‐hospital	
  mortality,	
  n	
  (%) 71	
  (41%) 

Method	
  

	
  Results	
  	
  Introduc2on	
  

Conclusion	
   References	
  

Variable 	
   	
   	
  Odds	
  Ra:o	
   	
  p-­‐value	
  
Age	
   	
   	
   	
  1.042	
  (1.015-­‐1.071) 	
  	
  0.002	
  
APACHE	
  2 	
   	
   	
  1.098	
  (1.019-­‐1.184) 	
  	
  0.015	
  
SOFA	
   	
   	
   	
  1.207	
  (1.029-­‐1.415) 	
  	
  0.021	
  
Severe	
  Lymphopenia 	
   	
  2.105	
  (1.010-­‐4.388) 	
  	
  0.047	
  

Figure	
  5:	
  MulGvariate	
  Regression	
  Analysis1	
  


