
multi-organ failure. Those interested in learning more
about the pathogenesis of PH are referred to Gaine’s
excellent review.3

Diagnosis
When PH is diagnosed, it is essential that the PH is

adequately characterized through the measurement of
mixed venous oxygen saturations, cardiac output, and
assessment of RV function. The latter is especially
important because the ultimate determinant of hemody-
namic stability is RV function. In ICU patients, the eti-
ology of PH is often multifactorial. Common contribu-
tors include pulmonary emboli, hypoxemia, anemia,
acidosis, sepsis, and left-sided heart failure. Many ICU
patients have mild-to-moderate underlying PH prior to
the acute event that lands them in the ICU.

An ICU patient with acute, severe PH may be mis-
takenly thought to have “septic shock” because such
patients have similar findings of hypotension, lactic aci-
dosis, and renal failure. Furthermore, infections can pre-
cipitate an abrupt deterioration of underlying chronic
PH. Other common causes for rapid deterioration of
underlying PH include pulmonary embolism, pneu-
mothorax, RV infarction, gastrointestinal bleeding, pan-
creatitis, anemia, thyroid disease, atrial arrhythmias,
ischemic bowel, hyponatremia, hypokalemia, subdural
hematoma, and acute renal failure.4 Thus, clinicians
must maintain an index of suspicion for PH even when
an alternative diagnosis seems plausible.

Initial workup should include physical examination,
chest radiograph, and an electrocardiogram (ECG). The
ECG should be examined for RV or left ventricular
(LV) hypertrophy, atrial arrhythmias, and ischemia. This
may provide important clues to the etiology. Keep in
mind that automated computerized interpretations on
ECG machines often erroneously label RV hypertro-
phy/strain as “anterior ischemia” or “inferior MI.”5

If there are no signs of left-sided failure in a patient
with elevated jugular venous pressure, hypoxemia, and
clear lungs, then pulmonary embolism (PE) must be
excluded. The differential diagnosis for such a patient
also includes cardiac tamponade, RV infarction, pericar-
dial constriction, and acute worsening of chronic PH.
Because hypoxemia is common in PH regardless of the
etiology, it is not useful in the diagnosis of PE. 

Although multiple strategies exist for excluding PE,6

many of these traditional approaches are impractical in
ICU patients. For example, D-dimer has very limited
utility in the ICU due to the high prevalence of comor-
bidities that cause false-positives. In the hemodynami-
cally unstable patient, bedside echo-doppler is a useful
first test. In more stable patients, computer tomographic

angiography (CTA), ventilation-perfusion scanning, or
conventional angiography are reasonable options.
Although multidetector CTA has become the most pop-
ular first-line test, there are surprisingly few prospec-
tive data on its predictive value. In fact, a study of ICU
patients found that 25% of CTA examinations were
non-diagnostic, usually due to poor contrast bolus or
artifact from motion and hardware.7 Intensivists should
also remember that critically ill patients were excluded
from the recent PIOPED II study. 

Treatment of PH
In patients with suspected PE, heparin therapy should

be started promptly. Recent meta-analyses suggest low-
molecular-weight heparin (LMWH) is preferable to
unfractionated heparin because it has lesser risk of
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Table

Classification of pulmonary hypertension

Category 1: Pulmonary arterial hypertension
• Idiopathic/familial
• Related to another identifiable process: Collagen vascular 

disease (especially scleroderma and lupus)
• Portal hypertension
• HIV infection
• Congenital heart disease with left-to-right shunting
• Drugs, toxins, anorexigens, cocaine
• Other, including hemoglobinopathies, hereditary hemorrhagic 

telangiectasia, myeloproliferative disorders, splenectomy,
hemolytic anemia, Gaucher disease 

• Persistent PH of the newborn

Category 2: Pulmonary venous hypertension
• Left-sided heart disease
• Veno-occlusive diseases

Category 3: Disorders of the respiratory system
• Chronic obstructive pulmonary disease
• Interstitial lung disease
• Sleep-disordered breathing
• Alveolar hypoventilation disorders
• Chronic high altitude exposure
• Neonatal lung disease, alveolar capillary dysplasia

Category 4: Chronic thrombotic/embolic disease 
• Thromboembolic obstruction of pulmonary arteries
• Nonthrombotic pulmonary emboli (e.g., parasites,

schistosomiasis, tumor) 
• In situ thrombotic diseases, sickle cell disease

Category 5: Miscellaneous
• Sarcoidosis, histiocytosis X, lymphangioleiomyomatosis

Source: Simonneau G, et al. Clinical classification of pulmonary
hypertension. J Am Coll Cardiol 2004;43(12 Suppl S):5S-12S.




