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Heparin-induced thrombocytopenia (HIT) 
is a life-threatening, heparin-mediated, 
prothrombotic disorder caused by 

antibodies directed to complexes containing heparin 
and an endogenous platelet protein, platelet factor 
4 (PF4).1 Approximately 12 million patients are 
exposed to heparin each year in the United States.2 
Depending on the type of heparin, the duration of 
exposure, and the patient population, the incidence 
of HIT among those exposed ranges from < 0.1% to 
7%.3 Risk factors include surgical patients, exposure 
to unfractionated heparin (UFH) as opposed to 
low-molecular weight heparin (LMWH), use of 
therapeutic heparin as opposed to prophylactic 
heparin, and female sex.4 Although patients with 
HIT are thrombocytopenic, bleeding is rare, with 
some studies showing a bleeding incidence of 6%.5 
Since the antibody that activates platelets can cause 

catastrophic arterial and venous thrombosis in 
one-third to one-half of cases, recognition, timely 
diagnosis, and treatment are crucial.6,7

PATHOPHYSIOLOGY
An autoantibody against PF4, after complex 
formation with heparin, induces platelet activation 
by cross-linking FcγIIA receptors.6 Activated platelets 
increase both the release and surface expression of 
PF4, creating a positive feedback loop that stimulates 
further platelet activation. Thrombocytopenia 
occurs by way of removal of IgG-coated platelets by 
macrophages within the reticuloendothelial system 
and consumption of platelets caused by thrombosis. 
Platelet activation not only is accompanied by 
intense thrombin generation, but also occurs through 
intracellular signaling involving the spleen tyrosine 
kinase and the release of procoagulant microparticles, 
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placing the patient at increased risk of 
thrombosis.

TYPES OF HIT
Although there are two types of HIT, 
only HIT type II is of clinical significance 
with substantial clinical consequences.6 
Differentiation between HIT types I and 
II is based on clinical parameters. Type I 
typically is described as a transient drop 
in platelet count within the first two days 
of heparin exposure due to non-immune 
platelet aggregation, and the platelet 
count recovers without discontinuation 
of heparin. The platelet count nadir 
typically is around 100,000 platelets per 
microliter. HIT type II typically presents 
with a more dramatic, persistent drop 
in platelet count due to antibodies that 
form in response to PF4 complexed to 
heparin. The “HIT antibodies” may cause 
thrombosis in addition to thrombocytopenia 
or the syndrome of heparin-induced 
thrombocytopenia and thrombosis (HITT). 
Other HIT variants include delayed-onset 
HIT (HIT occurring more than five days 
after heparin withdrawal), refractory HIT 
(persistent thrombocytopenia or thrombosis 
that lasts for weeks after heparin has been 
removed), and spontaneous HIT (HIT in the 
absence of heparin exposure).8 The exact 
cause of spontaneous HIT is unclear, but it 
may be related to exposure to a heparin-like 
proteoglycan, such as chondroitin sulfate, 
during surgery and/or it may be the result of 
proinflammatory events seen especially in 
postsurgical patients.9 

PHASES OF HIT
HIT may be classified with respect to clinical 
presentation. Descriptors include suspected 
HIT, acute HIT, subacute HIT A and B, and 
remote HIT.10 Suspected HIT is appropriate 
nomenclature when suspicion is high and 
thrombocytopenia is noted but heparin-
PF4 assays are not yet available. Acute HIT 
is appropriate when thrombocytopenia 
is present and testing for heparin-PF4 
antibodies (either the functional assay and/
or immunoassay) is positive. Subacute HIT 
A may be used when thrombocytopenia 
has resolved, but HIT antibodies remain 
(functional and immunoassays are positive). 
Subacute HIT B is appropriate when 
thrombocytopenia has resolved with a 
negative functional assay, but immunoassays 
continue to be positive. The term remote 

HIT may be used with a prior history of 
HIT, but current assays are negative and no 
thrombocytopenia is noted.  

SCREENING OF ASYMPTOMATIC 
PATIENTS
The American Society of Hematology 
(ASH) guidelines have recommended 
regular screening of patients receiving 
heparin who are at intermediate (0.1-1.0%) 
or high (> 1.0%) risk of developing HIT.3 
Surgical and trauma patients receiving 
postoperative UFH are high-risk patients.11 
Medical and obstetrical patients receiving 
UFH and patients receiving LMWH after 
major surgery or trauma are intermediate-
risk patients. Low-risk patients (those 
who do not need monitoring of platelets) 
include medical or obstetrical patients 
receiving LMWH, patients receiving 
LMWH after minor surgery or minor 
trauma, or those receiving fondaparinux. 
For patients with previous exposure to 
heparin within 30 days of reinitiating 
heparin, the ASH guidelines suggest 
screening for HIT on the day that heparin 
is initiated.3 For those with no previous 
exposure, screening should occur from 
day 4 until day 14 after initial heparin 
exposure or until discontinuation of the 
heparin product. Every-other-day screening 
is recommended in high-risk patients, 
and screening every two to three days is 
recommended in intermediate-risk patients.

DIAGNOSIS
Typically, the platelet count falls more than 
half, with a nadir between 50 to 80 × 109/L 
and may occur with catastrophic arterial 
and venous thrombosis.12 In one study that 
examined the timing in greater detail, 70% 
of HIT patients experienced a fall in platelets 
four or more days after the start of heparin 
therapy.13 In these patients, a history of 
previous heparin exposure did not influence 
the timing of the thrombocytopenia. In 
30% of patients, the onset of the thrombo-
cytopenia was rapid, with a median time of 
onset approximately 10.5 hours after the 
start of heparin. All of these patients had 
been treated with heparin within the prior 
100 days.  

The probability of HIT in an ICU patient 
should be estimated using the 4Ts score 
(Thrombocytopenia, Timing, Thrombosis, 
and oThers).14 Guidelines recommend 
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against using a gestalt approach to the diagnosis.3 A 
presumptive diagnosis of HIT is based solely on clinical 
findings and platelet counts until laboratory results 
are available. It is imperative to obtain accurate and 
complete information for the 4Ts score; incomplete 
information may lead to an inaccurate assessment 
of risk. If information is missing, it is recommended 
to err on the side of a higher 4Ts scores. In patients 
with suspected HIT and a low-probability 4Ts 
score, the ASH guidelines recommend against both 
further laboratory testing and empiric treatment.3 In 
patients with intermediate- or high-risk 4Ts scores, 
discontinuation of heparin and treatment with non-
heparin anticoagulants is important while a further 
workup proceeds.

Immunoassays, which detect PF4/heparin IgG antibodies, 
are quite sensitive (> 95%) and often are available 
within most institutions for a rapid turnaround time, 
but they have poor specificity.15 The solid-phase ELISA 
is the most widely available test. If a patient has an 
intermediate or high probability 4Ts score, the ASH 
guidelines recommend an immunoassay with a follow-
up functional assay if the immunoassay is positive and a 
functional assay is available.3 Often the ELISA is reported 
as positive or negative, but it is important to know the 
optical density (OD) as well. A higher OD represents a 
higher titer of antibody in the patient’s serum. 

If an ELISA OD is less than 0.60, HIT typically is 
excluded.16 In this setting, functional HIT antibody 
testing is not necessary unless the clinical picture 
changes or the clinical picture is discordant. This 
caveat may be especially important in patients with 
high-probability 4Ts score in the rare case of lab error 
or if the pathologic antigen involves a complex of 
heparin and a molecule other than PF4. Unless there 
is a special caveat, it is appropriate to discontinue 
non-heparin anticoagulation and resume heparin 
if clinically indicated. An ELISA OD > 2.00 or OD 
≥ 1.5 and a high-probability 4Ts score confirms HIT. 
Although functional HIT antibody testing typically is 
not pursued in the setting of a high OD, some centers 
will send off the functional assay with the immunoassay 
to optimize efficiency and ensure quality. One of the 
most common functional assays, the serotonin release 
assay (SRA), has high specificity and positive predictive 
values. Another functional assay that is used commonly, 
especially in Europe, is the heparin-induced platelet 
activation (HIPA) assay.17 An ELISA OD between 0.60 
and 1.99 or OD between 0.60 and 1.49 with a high-
probability 4Ts score is indeterminate. Assuming that 
heparin already has been discontinued, non-heparin 
anticoagulants are continued while functional assays are 
pending.3 A positive functional assay in the appropriate 
clinical setting typically confirms a diagnosis of HIT, 
and a negative functional assay excludes it. 

MANAGEMENT OF THE ACUTE PHASE
In patients with acute HIT without thrombosis 
(isolated HIT) or acute HIT complicated by 
thrombosis (HITT), ensure that all heparin has 
been stopped and that a non-heparin anticoagulant, 
such as argatroban, bivalirudin, danaparoid, 
fondaparinux, or a direct oral anticoagulant (DOAC) 
already has been started at a therapeutic dose.3 
Vitamin K antagonists should not be initiated. In 
critically ill patients, it is important to consider 
argatroban or bivalirudin in light of their short 
half-life, especially if there is a potential for invasive 
procedures and a risk of bleeding that may necessitate 
temporary discontinuation. Fondaparinux and 
DOACs may be an option in patients who are stable 
and not at increased risk of bleeding, but experience 
with DOACs in patients with HIT complicated by 
life- or limb-threatening thromboembolism is limited. 

In cases of non-life-threatening or non-limb-
threatening disease, rivaroxaban has been the DOAC 
with the most published literature.3 Patients with 
acute HITT typically are started on rivaroxaban  
15 mg twice daily for three weeks, followed by  
20 mg daily. Patients with acute isolated HIT should 
be started at 15 mg twice daily until platelet recovery, 
followed by 20 mg daily if there is an indication for 
continued anticoagulation. In acute HITT or acute 
isolated HIT, the ASH guidelines recommend against 
an inferior vena cava (IVC) filter. Platelets should 
not be transfused in HIT unless the patient has active 
bleeding or a high risk of bleeding. 

In patients with acute isolated HIT and no deep 
vein thrombosis (DVT) identified by compression 
ultrasound, the ASH guidelines suggest that 
anticoagulation be continued until proven platelet 
recovery. The guidelines suggest three months of 
therapy unless HIT persists without recovery of 
platelets. For 90% of patients, platelets will recover 
within seven days of the HIT diagnosis.18 Among those 
with HITT, there are no specific recommendations 
regarding length of therapy. In patients with subacute 
HIT, treatment with DOACs, as opposed to vitamin 
K antagonists, is preferred. An emergency identifier 
with information including the allergy to heparin, 
the reaction of HIT, and the date of diagnosis is 
recommended for patients diagnosed with remote HIT. 

DVT SCREENING AND PREVENTION
Thrombosis occurs in up to 50% of individuals with 
HIT who are not treated appropriately, and it is the 
presenting finding in 25% of patients.19 The sequelae of 
thrombosis can be life-threatening and can include skin 
necrosis, limb gangrene, and organ infarction, including 
stroke, myocardial infarction, bowel infarction, and 
renal infarction. Per ASH guidelines, all patients with 
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acute HIT should receive a bilateral lower extremity 
compression ultrasound to screen for asymptomatic 
DVT.3 All patients with upper extremity catheters should 
receive an upper extremity compression ultrasound. 
In patients with a history of HIT who require 
venous thromboembolism treatment or prophylaxis, 
administration of a non-heparin anticoagulant 
(e.g., apixaban, dabigatran, danaparoid, edoxaban, 
fondaparinux, rivaroxaban, or vitamin K antagonist), 
rather than UFH or LMWH, is recommended.3  

SUMMARY
HIT is an iatrogenic, potentially life-threatening 
complication that occurs after exposure to heparin 
therapy in hospitalized patients. Even though the 
diagnosis ideally is established based on both clinical 
and laboratory findings, a presumptive clinical 
diagnosis using the 4Ts score often is necessary while 
awaiting laboratory confirmation. Early recognition 
and timely initiation of treatment are critical for 
improved prognosis. In addition to the typical 
non-heparin anticoagulant options, fondaparinux 
or DOACs may be options in patients who are 
stable without life-threatening or limb-threatening 
thromboembolism and not at increased risk of 
bleeding. Screening for asymptomatic DVT also is 
recommended for newly diagnosed HIT patients.  
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SYNOPSIS: Adult patients experiencing sepsis with hypotension but who did not meet the definition of septic shock received a median 
of 800 mL of intravenous fluid prior to initiation of norepinephrine 0.05 mcg/kg/min as a non-titratable infusion. Patients in this early 
vasopressor group had much lower odds of failing to achieve their primary outcome of adequate mean arterial pressure and tissue 
perfusion when early norepinephrine was provided.

SOURCE: Permpikul C, Tongyoo S, Viarasilpa T, et al. Early use of norepinephrine in septic shock resuscitation (CENSER). A randomized 
trial. Am J Respir Crit Care Med 2019;199:1097-1105.

The initial management of sepsis includes 
recognizing and treating the causative infection 

with antimicrobial therapy and providing intravenous 
(IV) fluid resuscitation to support end-organ 
perfusion.1 The current Surviving Sepsis Campaign 
guidelines provide a strong recommendation for 
administering at least 30 mL/kg of IV crystalloid fluid 
within the first three hours of resuscitation, but they 
are silent on the specific time to initiate vasopressor 
therapy.1 Observational studies previously have 
suggested that earlier initiation of norepinephrine 
decreases the time to achieve target mean arterial 
pressure (MAP) and reduces in-hospital mortality.2,3 
This trial was performed to determine if administering 
low-dose norepinephrine soon after sepsis-induced 
hypotension is recognized accelerates shock control.4

Researchers conducted a randomized, double-blind trial 
in a large, tertiary referral center in Thailand.4 Patients 
experiencing sepsis with hypotension (MAP < 65 mmHg) 
who had not been in shock for more than one hour were 
randomized to 24 hours of norepinephrine 0.05 mcg/
kg/min as a non-titratable infusion or dextrose 5% in 
water at the same infusion rate. Patients were eligible to 
receive open-label norepinephrine at the discretion of the 
attending physician and received additional supportive 
care as guided by the 2012 Surviving Sepsis Campaign 
guidelines.5 Patients who were hemodynamically 
stable without open-label norepinephrine, mechanical 
ventilation, or renal replacement therapy were 
transferred from the emergency department to the 
general medical ward, and all other patients received 
subsequent care in an intensive care unit. The primary 
outcome was shock control rate at six hours after sepsis 
diagnosis, defined as sustained MAP > 65 mmHg with 
evidence of adequate tissue perfusion (urine output  
> 0.5 mg/kg/hour for two consecutive hours or a 
decrease in serum lactate by > 10% from the initial 
level).

Patients in both groups received a median of 800 mL of 
crystalloid prior to study drug initiation and a median of 
approximately 30 mL/kg of crystalloid prior to open-
label, titratable norepinephrine initiation (67.7% in 
the early norepinephrine group vs. 80% in the control 
group, P = 0.01). The early norepinephrine group had 
a median norepinephrine initiation time of 70 minutes 
(interquartile range 50-90 minutes). The total volume 
of IV fluid at all time points from hour 1 to day 3 was 
similar between groups; however, significantly more 

patients in the control group experienced cardiogenic 
pulmonary edema (14.4% vs. 27.7%, P = 0.004). 

More patients in the early norepinephrine group 
achieved target MAP and tissue perfusion by hour 6 
(76.1% vs. 48.4%, P < 0.001). More patients in the 
early norepinephrine group achieved all targets (i.e., 
MAP, urine output, and lactate clearance) by hour 
6 (31% vs. 17.4%, P = 0.005) and target MAP and 
urine output by hour 6 (35.5% vs. 24.5%, P = 0.04). 
In contrast, achievement of target MAP and lactate 
clearance by 10% at hour 6 did not differ significantly 
between the groups (9.7% vs. 6.5%, P = 0.30). 
Mortality at 28 days was numerically lower in the early 
norepinephrine group (15.5% vs. 21.9%, P = 0.15), but 
it was not statistically significant. Intensive care unit and 
hospital lengths of stay as well as days alive and free 
from end-organ support to day 28 were similar between 
the groups.

 COMMENTARY
Because vasodilation and capillary leakage are 
prominent features of sepsis with hypotension, restoring 
end-organ perfusion through an initial combination 
of IV fluid and vasopressor therapies theoretically 
may improve patient outcomes compared to IV fluid 
alone. Permpikul and colleagues found improved 
odds of achieving their primary outcome of adequate 
MAP and tissue perfusion when early norepinephrine 
was provided (odds ratio [OR], 3.4; 95% confidence 
interval, 2.09-5.53; P < 0.001). Although lactate 
clearance was similar between groups, this serves as 
an imperfect surrogate marker for disease status.6 
Additionally, although similar IV fluid amounts were 
provided between groups, patients who received 
early norepinephrine had lower odds of developing 
cardiogenic edema, suggesting that the vasoconstrictive 
and inotropic effects of this intervention were highly 
effective. They also had lower rates of new-onset 
arrhythmia development (11% vs. 20%, P = 0.03), 
which suggests improved management of sepsis and 
portends better outcomes.7 

Although the 28-day mortality rates were similar 
between groups, the trial was inadequately powered to 
detect the observed 6.4% mortality difference because 
of the small sample size. Because the macrocirculation 
and microcirculation parameters favored the early 
norepinephrine group, a larger, multicenter trial 
evaluating mortality with the early initiation of 
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SYNOPSIS: There are several distinct trajectories of recovery after acute respiratory failure. The group with the highest physical function 
consisted primarily of younger women who experienced less continuous sedation time and shorter ICU length of stay. 

SOURCE: Gandotra S, Lovato J, Case D, et al. Physical function trajectories in survivors of acute respiratory failure. Ann Am Thorac Soc 
2019;16:471-477.

Persistent physical function impairment for months 
to years is common after mechanical ventilation 

for acute respiratory failure.1 Patients have identified 
physical strength, fatigue, and decreased walking 
distance as important outcomes after critical illness. 

Prior studies have revealed that factors such as 
hospital length of stay, sex, ethnicity, and prior 
smoking status may influence physical function 
recovery after a critical illness. The authors of this 
study sought to determine whether common patterns 

norepinephrine in adults experiencing sepsis and 
hypotension is warranted.

Clinicians looking to apply these findings to their practice 
should have at least a few considerations. Patients in this 
trial received a continuous, non-titratable norepinephrine 
infusion in the medical ward with 3:1 nurse staffing. 
If wards do not have that level of staff or prohibit 
continuous infusions from being administered, then care 
may need to be provided in an ICU or an intermediate 
care unit. Additionally, infusions were initiated through 
a peripheral line in most patients, which has been found 
to be safe for short periods of time with more proximal 
access sites, but may necessitate a change in practice and/
or policy at some institutions.8 Additionally, providers 
should not expect to provide a significantly smaller 
amount of IV resuscitative fluid, so the best practices of 
evaluating the patient’s fluid status will remain essential. 
Similar rates of acute limb and/or intestinal ischemia 
occurred between the groups (3.2% vs. 1.9%, P = 0.47) 
when these other resuscitative measures were provided. 

Implementation of this type of practice should be 
coordinated with emergency medicine physicians and 
intensivists as well as nurses in emergency departments 
and ICUs to streamline the process and reduce the risk 
of complications. Finally, the results of a multicenter 
trial comparing early vasopressor initiation to liberal IV 
crystalloid therapy will provide more insight into the 
benefits and harms of both practices.9  
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of physical function recovery occur over a six-
month period after a critical illness and to assess the 
characteristics of such trajectory groups.  

Researchers performed a secondary analysis of 
a previously designed randomized clinical trial 
that evaluated standardized rehabilitation therapy 
among patients with acute respiratory failure.2 In 
this was single-center trial, investigators recruited 
300 mechanically ventilated patients, 18 years of 
age or older, over a five-year period. The duration 
of mechanical ventilation was limited to 80 hours 
or less, and the duration of hospitalization was 
limited to seven days or less. Patients were previously 
independently ambulatory, but the use of a cane or 
walker was allowed. In-person physical function 
testing was evaluated at hospital discharge and again 
at two, four, and six months after enrollment. The 
Short Physical Performance Battery (SPPB), which 
assesses gait speed, balance, and lower extremity 
strength with a score from 0 to 12, was chosen as the 
objective physical function variable. Statistical analysis 
included group-based trajectory modeling. 

Of the 300 patients randomized, 260 were discharged 
alive and had at least one SPPB data point available 
for analysis. The mean SPPB score for all patients 
at the time of discharge was in the “low function” 
category and increased to a plateau in the “intermediate 
function” category by month 2. Patients were grouped 
into four different trajectories based on physical 
function recovery. Characteristics of the groups were 
evaluated using chi-square tests, one-way analysis of 
variance, and multinomial logistic regression. Group 
1 included patients discharged with physical function 
disability that did not improve by six months. Patients 
in group 2 were discharged with physical function 
disability with some improvement, but they remained 
functionally disabled by six months. Group 3 patients 
exhibited low physical function at discharge and 
improved to intermediate physical function. Patients 
in group 4 had intermediate physical function at 
discharge and improved to high physical function at 
two months; this level was sustained at six months. The 
greatest change in physical function appeared to occur 
within the first two months after discharge. In the final 
regression model, age, sex, ICU length of stay (LOS), 
and continuous intravenous (IV) sedation days were 
found to influence trajectory group membership. 

Group 4, the group with highest physical function, was 
comprised of mostly younger females with shorter ICU 
LOS and duration of sedation. Group 1, the group with 
the most persistent physical disability, consisted primarily 
of older patients who had longer sedation time and 
longer ICU LOS. Ventilator days and hospital LOS were 
excluded in this study because of their close correlation 

with ICU LOS. The median age in group 4 was 45 years, 
and the youngest patient in group 1 was 40 years old. 

In other ICU survivorship studies, pre-existing 
comorbidities were associated with some factors 
in recovery. In this study, prehospital oxygen use, 
dialysis, or Acute Physiology and Chronic Health 
Evaluation (APACHE) III scores were not associated 
with recovery trajectory. In this study, female sex 
showed an advantage for long-term physical function 
recovery. In other studies, female sex was shown to be 
associated with higher mortality and increased ICU-
acquired weakness. The authors agreed that sex-related 
differences in ICU outcomes are complex and need 
further elucidation. The time receiving continuous 
IV sedation was the only modifiable factor that was 
shown to influence the recovery trajectory. This finding 
supports other studies that encourage minimizing the 
duration of continuous sedation in critically ill patients.  

Limitations to this study included missing data due to 
death or loss to follow-up. Prehospitalization functional 
status was not well defined, but the patients in this 
study were younger and less ill at baseline compared 
to subjects in other studies. Follow-up time of six 
months, with only a small number of measurements at 
each follow-up, limits the complexity of the regression 
models. Additionally, hospitalization time was limited to 
seven days or less, but the authors of other studies have 
looked at longer durations of mechanical ventilation or 
hospitalization.   

In summary, this study defined four distinct trajectories 
of recovery after mechanical ventilation for acute 
respiratory failure, limited to adult ambulatory patients 
with a maximum of seven days of hospitalization. 
Trajectory membership was associated with age, sex, 
ICU LOS, and continuous IV sedation days. The 
researchers found that the group with the highest 
physical function was primarily younger women with a 
shorter LOS and fewer IV sedation days. 

  COMMENTARY
This study adds to the extensive literature on outcomes 
after critical illness. The authors described four distinct 
trajectories of recovery over the first six months after 
hospital discharge. As with many studies of recovery 
after critical illness, the study is limited by subject 
selection and loss to follow-up. The inclusion criteria 
for this study were predetermined to be relatively higher 
functioning, since the parent study was designed to 
evaluate standardized rehabilitation therapy. All patients 
were ambulating independently prior to critical illness, 
while many critically ill patients have lower levels of 
premorbid function. APACHE III score at enrollment 
was used as a surrogate for prehospitalization illness. 
Although it appeared significant in univariate analysis, 
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1.  Which test should be done to screen for 
clinically silent deep vein thrombosis 
(DVT) in individuals with heparin-induced 
thrombocytopenia but without DVT 
symptoms?
a. Bilateral leg ultrasound 
b. D-dimer
c. Bilateral computed tomography angiogram
d. Wells’ criteria

2.  Which medication may be considered 
as an additional option for non-heparin 
anticoagulants in the setting of heparin-
induced thrombocytopenia?
a. Warfarin
b. A direct oral anticoagulant 
c. Enoxaparin
d. Aspirin

3.  In the trial by Permpikul et al, what 
norepinephrine dosage was provided as a non-
titratable continuous infusion to patients in the 
early vasopressor group?

a. 0.02 mcg/kg/min
b. 0.05 mcg/kg/min 
c. 0.1 mcg/kg/min
d. 0.15 mcg/kg/min

4.  In the trial by Permpikul et al, what volume 
of intravenous fluid was provided for 
resuscitation prior to norepinephrine initiation 
in the early vasopressor group?
a. 0 mL
b. 500 mL
c. 800 mL
d. 1.2 L

5.  In the study by Gandotra et al, which of the 
following factors was associated with rapid 
improvement in physical function after acute 
respiratory failure?  
a. Appropriate use of low tidal volume 
ventilation
b. Lower maximum positive end-expiratory 
pressure received
c. Fewer days of mechanical ventilation
d. Fewer days of continuous intravenous  
sedation 
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the multivariate P value was not significant. 
Perhaps with a larger cohort, this could 
become a significant factor in the recovery 
trajectory. In addition to the limitations 
described earlier, the number of ICU organ 
failures was not assessed in this study, and 
the severity of illness during hospitalization 
was not evaluated as a factor in recovery. 
Because these patients were followed for only 
six months, it would be interesting to see the 
trajectories of recovery at one and five years 
after discharge.  

This study shows that there are distinct 
trajectories of physical function recovery 
after critical illness. Although the information 
found in this study does not provide targeted 

interventions to improve function and 
recovery, it may help identify patients at 
greater risk of physical function disability 
after critical illness. It helps inform prognosis 
in those who are expected to recover and 
provides a basis for designs of further clinical 
trials to tailor interventions to specific 
subgroups.  
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