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In this chapter we approach the assessment of risk factors and 
the setting for multiple organ failure (MOF) first by considering 
the overall concepts of primary injury, the host response to 
injury, complications leading to increased risk, and the ability to 
modulate the subsequent chain of events. We then examine 
specific organ systems and settings for MOF in medical patients. 
We use infection with subsequent sepsis as our main illustrative 
example of primary injury resulting in secondary organ failure, 
although septic-like states can exist in the absence of a 
demonstrable infection. Furthermore, although hypotensive 
states due to m~or hemorrhage can develop in medical patients 
(e.g., m~or gastrointestinal bleeding) and lead to organ failure, 
we leave the detailed discussion of this topic to the chapter on 
surgical patients. Although our focus is on medical patients, 
when appropriate we mention surgical issues in medical patients 
and medical issues in surgical patients. 

Basic Conceptual Model for the 
Development of Organ Failure 

Organ failure develops as a result of severe primary insult or as 
an event secondary to a systemic process. Examples of severe 
primary insults are severe pneumonia causing acute respiratory 
distress syndrome (ARDS), severe rhabdomyolysis causing acute 
renal failure, and extensive acute myocardial infarction with 
cardiogenic shock. Organ failure as a secondary event largely 
results from the biologic response of the host to an initial insult 
and is a mark of dysregulation of the inflammatory system. 1 An 
alternative to the term "dysregulation" is "maladaptation": 
Instead of a beneficial effect of a systemic inflammatory process 
to dear infection (adaptive response), the persistence, or 
overexpression, of the host response (characterized both by 
pro-and antiinflammatory components) leads to further damage 
(maladaptive).2 Organ failure in this situation is a reflection of 
the host response, which may be genetically determined3 or the 
result of the patient's prior medical condition (age, previous 
illness, immunosuppressed condition, drugs). These host factors 
interact with the initial severity and site of injury along with 
adequacy of treatment and subsequent complications to cause 
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the development of MOF several days afterward. Persistent 
perfusion deficits, nosocomial infection, and remaining necrotic 
tissue during the ensuing days subsequent to the primary injury 
may tip the patient into MOF. 

Genetic Factors 

Primary genetic influences on the host response to infection and 
subsequent fatality are not well appreciated. Interestingly, as far 
back as 1988, Sorensen et al. had reported that there was a 
strong genetic component to fatal infections.4 Enrollees in their 
study had a fivefold increased risk of fatal infectious disease if a 
biologic parent had died from infection. Westendorp et al. 
subsequently examined the capacity to produce tumor necrosis 
factor-ex (TNFtX) and interleukin-1O (IL-1O) in the relatives of 
patients with meningococcal disease.!l The results indicated that 
families with low 1NFIX production had a 1O-fold increase in risk 
of fatal outcome from meningococcal disease, whereas high IL-
10 production increased the risk 20-fold. Families with both 
characteristics were at highest risk. Other familial conditions 

'predispose the patients to infections as well (e.g., immunoglob
ulin deficiencies and severe combined immunodeficiency). 

Host Response 

One of the most common insults to medical patients that results 
in organ failure is infection. As proposed at an American 
College of Chest Physicians and Society of Critical Care 
Medicine (ACCP /SCCM) consensus conference, the host 
response has been divided into several categories, depending 
on the severity of response (Table 5.1).5 These categories 
represent a continuum of increasing severity that reflects the 
vigor of the host response. Although controversy has been raised 
over the fact that the mildest state, the systemic inflammatory 
response syndrome (SIRS), may be both too sensitive (capturing 
many patients who demonstrate only normal physiologic or mild 
pathologic states with little chance of subsequent organ 
dysfunction)6 and too nonspecific (failing to capture patients 
whose inflammatory dysregulation presents predominantly as an 
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TABLE 5.1. Definitions of Sepsis, SIRS, Severe Sepsis, Septic Shock. 

Systemic iDflammatory response syndrome (SIRS): Clinically 
recognized by the presence of two or more of the following: 
Temperature > 38° or < 36°C 
Heart rate> 90 beats/min 
Respiratory rate> 20 breaths/min or PaC02 < 32 mmHg 
WBC > 12,000 celIs/romS, < 4000 cells/rom3, or > 10% immature (band) 
forms 

Sepsis: Systemic response to infection. Thus the clinical signs describing SIRS 
are present, together with definitive evidence of infection. 

Severe sepsis: Severe when it is associated with organ dysfunction, 
hypoperfusion, or hypotension. The manifestations of hypoperfusion may 
include, but are not limited to, lactic acidosis, oliguria, or acute alteration in 
mental status. 

Septic shock: Sepsis with hypotension despite adequate fluid resuscitation 
combined with perfusion abnormalities that may include, but are not limited 
to, lactic acidosis, oliguria, or acute alteration in mental status. Patients who 
are on inotropic or vasopressor agents may not be hypotensive at the time 
perfusion abnOlmalities are measured. 

HypotensiODI Systolic blood pressure of >90 mmHg or a reduction of 
2!:40 mmHg from baseline in the absence of other causes for the flill in blood 
pressure. 

Modified from ACCP/SCCM Consensus Conference Committee,5 with 
permission. 

antiinflammatm:y clinical picture)7 it has been tested in a large 
cohort of patients with informative results. 

The University of Iowa conducted a study of both intensive 
care unit (lCU) and general ward patients,S surveying a total of 
3708 patients, 68% of whom met the criteria for SIRS. These 
investigators demonstrated an increasing mortality with the 
proposed increased severity (Table 5.2), and the risk of devel
oping subsequent organ failure. For example, the risk of 
developing ARDS was 18% for those with septic shock but 
only 2% for those with two criteria for SIRS. The presence of 
bacteremia increased the risk of ARDS from 3% to 6% for those 
with sepsis. Similarly, the risk of disseminated intravascular 
coagulation, acute renal failure, and shock were also higher in 
the bacteremic patients with sepsis (Table 5.3). 

Similarly, a Brussels studl demonstrated that patients with 
shock and suspected sepsis have a higher mortality rate and an 
increased chance of developing MOF if, upon retrospective 
review, a source of infection is noted. Furthermore, this study 
showed that cirrhotic patients had increased risk of MOF (67% 
VS. 30%). In those who subsequently developed MOF or death, 
the presence of significant persistent elevated serum levels of 

TABLE 5.2. Mortality Increases with Progression of Rost Response. 

Host response Mortality ("!oj 

No SIRS 
SIRS with two criteria fulfilled 
SIRS with three criteria fulfilled 
SIRS with four criteria fulfilled 
Sepsis 
Severe sepsis 
Septic shock 

3 
7 

10 
17 
16 
20 
46 

45 

TABLE 5.3. Effect of Culture Positivity on the Development of Organ 
Failure. 

Culture result ARDS ("!o) DIC ("!o) ARF(%) Shock (%J 

Sepsis 
Culture-positive 6 16" 19" 20· 

Culture-negative 3 20 5 27 

Severe sepsis 
Culture-positive 8 18 23· 28" 
Culture-negative 4 17 16 22 

ARDS, acute respiratory distress syndrome; DIC, disseminated intravascular 
coagulation; ARF, acute renal failure . 
• p < 0.05. 

TNF and IL-6 were also noted. Further evidence that increasing 
systemic inflammation is correlated with increasing numbers of 
organ failures was provided by a study in liver cirrhotic 
patients. 10 Rosenbloom et al. demonstrated that increasing 
levels of IL-6 and markers of leukocyte activation (CD 11 b 
and CD35) are significantly correlated with organ failure. lO 

Furthermore, peripheral neutrophils appear to be apoptotic
resistant when they are activated in patients with SIRS. I I This 
may lead to persistent inflammation and the development of 
organ dysfunction. 

In addition to cytokine levels as markers of the inflammatory 
state, endothelium-derived factors have also been studied in the 
development of MOF. The endothelium is considered "activat
ed" in SIRS. A study of patients with severe infection 
demonstrated that levels of serum E-selectin, serum intercellular 
adhesion molecule (shJAM-l), and von Willebrand factor 
antigen (vWf:Ag) were higher for nonsurvivors and for patients 
with septic shock or bacteremia, and they correlated with the 
Simplified Acute Physiology Score (SAPS) and MOF. 12 Survival 
outcome was predicted with high sensitivity and specificity by 
initial plasma levels of sIOAM-l and vWf:Ag. In nonsurvivors, 
sIOAM-l remained at high levels indefinitely. In another study, 
E-selectin levels were shown to be associated with hemodynamic 
compromise and were prognostic for survival and organ failure 
in septic critically ill patients. 13 This area of research was 
extended to the administration of monoclonal antibodies to 
E-selectin, which showed impressive results in an initial Brussels 
study.14 Shock and organ failure resolved in most patients. 

Another measure of host response is the physiologic derange
ment at admission to the ICU. Such derangement is commonly 
measured by a variety of severity illness indices. For instance, 
high Acute Physiology and Chronic Health Evaluation 
(APACHE II) scores at IOU admission are associated with a 
high risk of subsequent organ failure. ls Utilizing severity scoring 
indices such as APACHE ill may allow better prognostication 
of hospital outcome than definitions of sepsis alone. Knaus et al. 
demonstrated that in their database of 17,440 IOU admissions 
519 patients had clinical sepsis as the primary clinical diagno
sis. 16 When they examined the APACHE ill scores, it was found 
that they varied markedly and were associated with widely 
varying hospital mortality rates (from 40% to 64%). They 
concluded that utilization of the APACHE ill score, the etiology 
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of the sepsis, and the treatment location prior to ICU admission 
provided the greatest degree of discrimination for detennining 
the risk of hospital death. 

The evidence therefore supports the model that, with 
increasing severity of the persistent host response, measured 
clinically (e.g., SIRS, septic shock, severe sepsis, severity illness 
indices) or biologically, there is an increased risk of the 
development of organ failure and death. As the number of 
organ failures increases, there is correspondingly higher mor
tality. I 7 The persistence of a dysregulatory inflammatory state is 
related to secondary events, which adds to the risk for organ 
failure, with infection remaining the most significant factor for 
organ dysfunction or failure. Whether any specific interventions 
can modulate the natural process once it is in progress remains a 
question deserving further exploration. 

Secondary Events 

Failure to correct secondary defects (oxygenation debt) and the 
development of various complications (e.g., nosocomial sepsis, 
stress ulceration, encephalopathy, renal failure) can lead to 
MOF. The concept of a pathologic supply-dependence of oxygen 
transport was championed by Shoemaker et al., who initially 
demonstrated that nonsurviving shock patients had decreased 
oxygen transport and consumption. IS One could argue that with 
persistent oxygen deficits organ dysfunction would develop 
followed by organ failure, resulting ultimately in the patient's 
demise. As such, many studies were conducted to correct these 
oxygen deficits in order to decrease patient mortality by 
increasing oxygen transport above 600 ml/miu/m2, and oxygen 
consumption above 170 ml/miu/m2• Shoemaker et al. initially 
claimed marked improvement in a trial reported in 1988,19 but 
subsequent trials in other centers failed to validate this hypoth
esis20,21 and even suggested increased mortality associated with 
such active interventions to increase oxygen transport (in
hospital mortality: control group 34%, treatment group 54%; 
P = 0.04). Organ dysfunction was also not significantly altered in 
the treatment group with higher oxygen delivery.22 

As an adjunct for detecting oxygen deficit, gastric tonometry 
was developed to measure splanchnic ischemia. Although a low 
gastric pHi (PH intramucosal) may predict MOF in trauma 
patients,23 a study in septic children failed to demonstrate any 
additional benefit of gastric tonometry for predicting mortality 
or MOF.24 Part of the basis for gastric tonometry reflects the 
concern that the "gut is the motor of multiorgan failure. ,,25 This 
is related to the phenomenon of bacterial translocation and 
increased intestinal permeability in patients with SIRS.26 To 
address this concern, the concept of selective bowel decontam
ination has been studied in many trialS.27 Most regimens include 
oral nonabsorbed agents that selectively remove aerobic gram
negative bacilli from the oropharynx and gastrointestinal tract 
and a systemic agent to prevent infection while the oral regimen 
takes effect. A meta-analysis of 11 trials involving 1489 patients 
showed no difference in mortality, although nosocomial respi
ratory infections were reduced by an odds ratio of 0.12 (95% 
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confidence intervals of 0.08-0. 19). 2S Development of subsequent 
organ dysfunction and nosocomial infections is also related to 
the presence of stomach and small bowel colonization with 
Candida, Pseudomonas, or Stap~lococcus epidmnidis in critically ill 
patients in the ICU.29 

Nosocomial sepsis is common in critically ill patients, and the 
risk is increased with the use of invasive catheters. Hence 
nosocomial pneumonias derived from intubation, linesepsis 
from central lines, urosepsis from urinary catheterization, and 
sinusitis from nasogastric tubes are frequent occurrences in 
ICU patients. Nosocomial pneumonias have an associated crude 
mortality rate of 30%.30 Efforts to reduce the incidence of 
ventilator-associated pneumonia should therefore minimize the 
risk offurther deterioration toward MOF. For instance, patients 
with ARDS mainly perish because they develop sepsis 
and MOF, not because of primary respiratory failure. A 1999 
review documented several strategies to address this problem, 
ranging from simple nonpharmacologic interventions (hand 
washing, protective gowns and gloves, semirecumbent position, 
avoidance of large gastric volumes, oral intubation rather 
than nasal intubation, continuous subglottic suctioning, humid
ification with heat and moisture exchangers, less frequent 
changes of ventilator circuits, and postural changes) to 
pharmacologic interventions (stress-ulcer prophylaxis and 
antibiotics).31 

Adult respiratory distress syndrome represents the extreme 
spectrum of acute lung injury and failure. Its associated 
mortality is high and despite many therapeutic approaches, 
few have been demonstrated to be effective. Seventy-five percent 
of patients who develop ARDS have aspiration of gastric 
contents, trauma, or sepsis.32 Risk factors are additive. Sepsis 
syndrome alone is associated with a risk of 38% for ARDS, 
exhibiting a higher mortality than other causes of ARDS (79% 
vs. 33%). The most common site of infection is the pulmonary 
system (62%). Mortality in ARDS is commonly secondary to 
MOF,33 which is supported by observations that nonpulmonary 
organ dysfunction is more severe and rapid in nonsurvivors of 
ARDS than in survivors.34 

Ventilation with high pressures and high volumes leads to 
lung injury,35 which in turn leads to increased cytokine 
production in the lungs36 and release into the bloodstream.37 

It is proposed that bacteria present in the lungs may translocate 
into the bloodstream when high transpulmonary pressures are 
present.38 Whether these mechanisms and consequences lead to 
further multiple-organ dysfunction is unclear.39 At present there 
is no support for this concept in clinical studies of ventilatory 
strategies for ARDS patients. 

Modulation of Events 

The search for ways to modulate the development of organ 
failure and ultimately death has been strewn with multiple costly 
failures. The basic requirements for prompt, adequate resusci
tation to prevent the secondary damage that develops over 
subsequent days remains undervalued and poorly applied. For 
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instance, a swvey from southern England demonstrated that 
poor pre-ICU care led to a poorer outcome.40 Another study 
from the University of Iowa demonstrated a poorer outcome 
when septic shock occurred in the general ward, rather than the 
ICU, in part associated with slower intervention (fluid boluses 
and initiation of inotropic support).41 Moreover, having appro
priately trained intensivists appears to improve septic outcome 
once the patient is admitted to the ICU.42 

In cases of infection, along with the requirement for 
appropriate antibiotics, appropriate drainage or debridement 
is required to minimize continued systemic inflanunation. 
A prospective study with 2124 bacteremic patients demonstrated 
that for those who received inappropriate empiric antibiotics the 
mortality was significandy elevated (34% vs. 18%, P < 0.05).43 

Other, more cosdy interventions have been targeted at the 
immune response to infection. Early studies utilized steroids in 
septic and septic shock patients. A meta-analysis of these trials 
demonstrated no overall beneficial effects, nor were there 
increased adverse side effects.44 Another study, however, has 
demonstrated the benefit of hydrocortisone (100 mg IV three 
times daily for 5 days) in reversal of shock and 28-day mortality 
in patients with no adrenocortical insufficiency.45 The benefit 
appeared to be derived from a decreased progression to organ 
failure in the hydrocortisone group, although the basic mech
anism of benefit remains to be elucidated. Subsequent antien
dotoxin and anticytokine therapies have demonstrated no 
benefit; and for some interventions the outcome was poorer. 
HA-IA, a monoclonal antibody to endotoxin or placebo was 
given to 621 patients with shock and suspected gram-negative 
bacteremia. 46 There was no difference in I4-day mortality 
(placebo 32%, HA-IA 33%). An editorial has summarized most 
of the recent anticytokine trials and has attempted to examine 
the reason for their negative impact.47 Interestingly, anti
thrombin ill supplementation has also been used in an attempt 
to attenuate the inflammatory response and to modulate cell 
adhesion.48 

Immunomodulation with enteral nutrition has been attempt
ed utilizing arginine, purine nucleotides, and ro-3 polyunsatu
rated futty acids as immunonutrients (Impact, Novartis 
Nutrition) for ICU patients.49,50 These nutrients affect the 
function of T cells and macrophages, dampening their inflam
matory contributions; they are thus postulated to dampen the 
systemic inflammatory response and ultimately improve pa
tients' organ function and outcome. However, in two studies 
(one from Britain50 and one from the United States4~ there was 
no difference in hospital outcome, although there was a 
significant reduction in hospital length of stay. In the British 
study, those who received early nutritional support (>2.5 liters 
within 72 hours of ICU admission) had significandy fewer days 
of SIRS when given Impact.50 For the subgroup with sepsis in 
the US study, in addition to the reduction in hospital length 
of stay there was a reduction in acquired infections for those 
given Impact.49 

Another approach to modulate the inflammatory cascade has 
been application of hemofiltration and plasmapheresis.51 This 
"blood purification" approach removes various cytokines52 that 
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are dependent on the effect of convection and not diffusion.53 

Hemodynamics are generally improved,54 but prospective 
studies to demonstrate survival benefit are still lacking. 55 

Specific Organ Dysfunction and Settings 
for MOF in Medical Patients 

The definition of the "medical" patient is somewhat arbitrary. 
Indeed, the classic picture of an elderly patient with multiple 
preexisting conditions is increasingly the description of many 
lCU patients, including those undergoing extensive surgical 
procedures. Nevertheless, the major concern for the develop
ment of MOF in nonsurgical ICU patients is that preexisting 
illness is often present, frequendy in more than one organ system. 
For example, elderly patients often have preexisting ischemic 
heart disease, hypertension, diabetes mellitus, cerebrovascular 
disease, and chronic obstructive pulmonary disease (COPD). 
These diseases increase the likelihood that a patient may 
require ICU care, increase the likelihood of the development of 
single-organ dysfunction, and through decreased organ function 
reserve compound the chances of developing MOF. Unfortu
nately, most acute supportive therapies for organ dysfunction 
are less effective when there is preexisting organ damage and are 
more likely to worsen function in other organ systems already 
weakened by prior disease. Thus clinicians must be alert to the 
possibility of preexisting illness and judicious in the use of 
aggressive therapies. Coupled with this, a keen sense of when 
aggressive care is futile is essential, as appropriate withdrawal of 
support and palliation is often a necessary and vital component 
of good care. 

The multiplicity of organ involvement usually interacts to 

compound the overall condition as a domino effect or 
a concurrent effect, and the true impact of specific diseases 
and organ systems on subsequent mortality is difficult to 
measure and poorly studied to date. Indeed, there are no 
comprehensive studies of nonsurgical ICU patients that char
acterize the distribution of both preexisting illnesses and new 
organ fuilure, with determination of the relative contribution of 
each to subsequent mortality. Despite the multiple inter
actions between diseases and organ systems, for the convenience 
of discussion we address each organ system and setting 
separately. 

Cardiac Failure 

Heart failure, which is commonly the result of ischemic heart 
disease, leads to decreased perfusion of other organs. The 
decreased perfusion results in inadequate oxygenation and 
consequendy cellular energy failure with organ dysfunction, 
resulting in the common manifestations of hypoxemia, oliguric 
renal failure, mental obtundation, ischemic hepatitis and colitis, 
and metabolic acidosis in patients with severe heart failure. 
Concurrendy, widespread atherosclerosis may also compound 
the perfusion to other organs. 
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Noncardiac causes of mortality for elderly patients with 
congestive cardiac failure may be as high as 28%, as reported in 
a Canadian study involving 2216 patients. 56 Five percent of 
these patients died from multiple system failure. Improving 
cardiac output with insertion of a left ventricular assist device, as 
one would expect, improved noncardiac organ function in 
patients awaiting cardiac transplantation. 57 Although there are 
nonischemic causes of heart failure (e.g., viral, parasitic, and 
idiopathic cardiomyopathies), they are rare in the United States 
and do not contribute significantly to the overall incidence of 
organ failure. 

The major medical diseases that increase the likelihood of 
ischemic heart disease are hypertension and diabetes mellitus. 
Both these conditions are associated with widespread athero
sclerosis and renal impairment. Smoking and obesity, major risk 
factors for ischemic heart disease, are also associated with 
increased risk for pulmonary disease. 

Renal Failure 

Chronic renal failure patients with renal replacement therapy 
usually have other, concomitant medical conditions that 
increase morbidity (e.g., diabetes mellitus, hypertension, hype
rlipidemia). As such, the risk of hospital mortality is increased for 
such patients compared to those without chronic renal failure. 
Acute renal failure developing in patients with SIRS is fairly 
common and delays the resolution of SIRS. 58 Mortality among 
such patients in the ICU rises with increasing numbers of failing 
organs and advancing age, reflecting an overall mortality of 
58%; but whether renal failure is an independent risk factor for 
mortality remains controversial. 59 

Liver Failure 

Acute liver failure (fulminant or acute decompensation) is 
commonly associated with dysfunction in other organs. Espe
cially among those with fulminant liver failure, mortality is high 
once the patient develops MOF; here even liver transplantation 
does not always succeed. Patients may perish owing to cerebral 
edema or overwhelming nosocomial infections. Variceal bleed
ing may be difficult to control and is frequently associated with 
aspiration pneumonia. 

Cirrhosis itself is an independent risk factor for MOF when 
sepsis is present It is attributable to decreased function of the 
Kupffer cells to clear organisms arising from the gastrointestinal 
tract and hence an increased propensity to develop bacteremia 
and bacterial peritonitis.60 Fulminant liver failure is due to a 
wide variety of diseases, but analgesic abuse is one of the 
commonest causes. It is also associated with acute dysfunction in 
other organs due to direct injury from other ingested toxins. For 
example, patients may have ingested sedative agents, compro
mising neurologic function, or may have ingested salicylates, 
inducing renal dysfunction and metabolic consequences. These 
additional factors could be falsely attributed to the liver failure 
directly, with delayed diagnosis and inadequate treatment. 
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Pulmonary Failure 

Adult respiratory distress syndrome commonly results in MOF, 
which is the most common mode of death in these patients, 
rather than respiratory failure alone. Hypoxemia obviously leads 
to organ dysfunction, and hypercapnia may reduce splanchnic 
flow and consequently increased bacterial translocation. Venti~ 
latory strategies that require high positive end-expiratory 
pressure (PEEP) may reduce cardiac output and increase 
pulmonary vascular resistance. Furthermore, ARDS patients 
are especially prone to develop nosocomial pneumonia because 
of their prolonged ventilatory requirements, leading to the 
complications of further organ failure, as discussed previously. 
The most common direct, nonsurgical cause of ARDS is 
pneumonia. 

Patients with pneumonia frequently develop respiratory 
failure and sepsis syndrome; if they do, the mortality risk 
becomes much higher. Risk factors for increased mortality 
include the microbiologic etiology, male gender, hypotension, 
hypothermia, diabetes mellitus, and bacteremia.61 

Patients with COPD have a poor prognosis when admitted to 
the ICU, with a I-year mortality of 59%.62 Complications 
usually relate to the prolonged ventilatory course and the 
presence of cor pulmonale, with the development of nonpul
monary organ system dysfunction as the major predictor of 
hospital mortality. Again, the extent to which mortality is 
directly related to the COPD is unclear, as such patients often 
have coexisting diseases, especially ischemic heart disease. 

Neurologic Failure 

Patients with decreased conscious levels owing to various central 
nervous system (CNS) disorders commonly require ventilatory 
support for airway protection and hypoventilation. Such support 
frequently leads to nosocomial infections, which in these 
frequently elderly patients may spiral to further organ involve
ment (e.g., renal failure, shock, jaundice, stress ulceration). 
Aspiration pneumonia is also a frequent complication and may 
lead to severe MOF with ARDS. In a New Orleans study of 
acute stroke patients, 38% experienced aspiration within 5 days 
of the stroke, and most of these events could be detected only by 
video-fluoroscopy.63 In a multicenter trial for subarachnoid 
hemorrhage patients, the data from the placebo arm demon
strated that medical causes of mortality were as high as 23%, 
with 40% having a life-threatening medical complication.64 

Pulmonary complications were the most frequent and occurred 
usually 3-7 days after the event. Although cerebrovascular 
disease is probably the most common neurologic setting for 
subsequent organ dysfunction, other nonsurgical causes include 
seizures (especially poorly controlled status epilepticus) and drug 
overdoses. 

Hematology, Cancer, and Immunosuppression 

Although rare, patients with hematologic conditions, such as 
lymphoma, leukemia, and platelet abnormalities (e.g., id-
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iopathic thrombocytopenic purpura) require ICU care and 
develop MOF. In general, MOF is due to secondary infection, 
bleeding, and thrombosis; although primary disruption of 
organ dysfunction can occur with the chronic lymphomas and 
leukemias. 

Many patients with cancer undergo chemotherapy, with 
resultant neutropenia. It frequently translates into bacteremic 
episodes; should the neutropenia be prolonged, other organ 
dysfunction occurs with continued sepsis, and organ failure 
eventually develops. Furthermore, these patients frequently have 
invasive catheters in place and have a high propensity for 
colonization with resistant organisms from their frequent 
hospital visits and hospitalizations. Chemotherapeutic agents 
may also have severe deleterious effects on other organ systems 
(cardiac, pulmonary, liver, renal), which leads to more rapid 
organ failure. 

Patients with human immunodeficiency virus (HIV) frequent
ly develop opportunistic infections, especially with low CD-4 
counts. Hospital admissions are infrequent, but for those who 
develop severe Pneumocytis cminii pneumonia and require 
mechanical ventilation, the outlook is poor.65 

Conclusions 

Development of organ failure results from the initial injury if it is 
sufficiently severe or from the host's response to the injury, 
graded according to the initial insult, followed by subsequent 
care. The host response varies depending on age, premorbid 
condition, medications, and genetic makeup. The more severe 
the response (measurable by physiologic derangements or 
immunologic changes and continuance of the response), the 
more likely is organ failure to develop, resulting in a corre
spondingly higher risk of mortality. The ability to alter the risk 
of subsequent organ failure is currently limited to "good and 
prompt" clinical care, as the newer, more expensive, more 
glamorous therapeutic interventions have fallen short. 

There are a wide variety of nonsurgical settings in which 
MOF can develop, and the presence of multiple preexisting 
conditions may increase the likelihood of the development of 
organ failure and worsen chances for subsequent survival. 
Interventions to support one organ may be detrimental to other 
organs, and improvement in one organ system may lead to the 
improvement of other organ systems. Much of the current 
intensive care treatment is limited to organ support. As such, no 
matter what the initial insult, the host response is common in its 
manifestation. The only issues are the grade of severity and 
whether recovery and healing can occur. The main thrust of 
management is thus focused on prompt treatment of the 
initiating event while supporting other organ dysfunction to 
allow sufficient time for repair and recovery to occur. If this is 
not possible, organ failure develops with ensuing death. 

Finally, there is much that remains unanswered about acute 
organ failure. Even beyond the need to better understand the 
pathophysiologic processes that both initiate and promulgate 
organ dysfunction, we must better characterize the relative 
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contribution of the various risk factors to subsequent outcome. 
As new therapies are targeted at reversing organ dysfunction 
and not simply providing supportive care, the need to delineate 
the relative contributions of acute deterioration and preexisting 
damage to both the course of MOF and subsequent outcome 
are essential. 
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