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EDITORIAL

Right Heart Catheterization—To Do or 
Not To Do? Introducing a New Diagnostic 
Algorithm for Pulmonary Hypertension
John J. Ryan , MD, MB, BCh, BAO; Mardi Gomberg-Maitland , MD, MSc

The work up for pulmonary hypertension (PH) is ex-
haustive, expensive, and time consuming.1,2 One 
look at the diagnostic algorithm and all that it en-

tails can discourage even the most motivated clinician 
and creates an unreasonable burden on patients to 
undergo tests, many of which are of questionable ne-
cessity. It is difficult for people of limited means to coor-
dinate work schedules and arrange finances to undergo 
the series of tests, thereby contributing to delayed diag-
nosis and worsened outcomes.3 In addition, there are 
certain nuances to interpretations of the current recom-
mended diagnostic tests that adds to the complexity. 
Ventilation/perfusion scan, used to identify Group 4, 
thromboembolic PH, can be difficult to interpret and 
is not available at smaller hospitals. In fact, over the 
past 2 years hospitals with capacity could not perform 
the ventilation component due to concerns regarding 
transmission of COVID-19.4 Computed tomography of 
the chest requires expertise in looking at the peripheral 
vascular tree, the right ventricle, and potential congen-
ital abnormalities. Even the “gold standard” right heart 
catheterization (RHC) has idiosyncrasies stemming 
from reliance on computer-generated averages and not 
end-expiratory measures.5 Physicians’ understanding 
of when to conduct and how to interpret reversibility 
testing, a fluid challenge, or exercise testing is lacking. 
Finally, when PH guidelines are written, as with all medi-
cal guidelines we take great pride as a group of experts 

to ensure that anything we support or endorse meets 
as high a level of evidence as possible: evidence-based 
medicine (most typically a double-blind randomized 
controlled trial). This high bar is expected but may not 
be appropriate for a rare disease.

See Article by Jansen et al.

Why then, when it comes to the diagnostic work 
up for PH, do we throw away those requirements and 
endorse algorithms that have never been evaluated or 
validated systematically? In this issue of the Journal 
of the American Heart Association (JAHA), a paper 
by Jansen and colleagues describes an inadequate 
workup of patients with PH by virtue of omission of 
RHC in community hospitals in the Netherlands. The 
authors as part of the PH group/consortium in the 
Netherlands sought to determine if appropriate care 
is occurring at community hospitals with respect to 
PH evaluation and diagnosis.6 The consortium used 
their data set built from 12 hospitals to determine if pa-
tients had a RHC and the reasons for omission. The 
authors quite reasonably argue that, by arbitrarily omit-
ting hemodynamic assessment in patients during their 
PH workup, patients with Group 2 PH, have delays in 
treatment. Without a RHC pulmonary, seen by leading 
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US PH centers, pulmonary arterial hypertension pa-
tients may be missed and misassigned as (most likely) 
pulmonary venous hypertension.7

One justification as seen by Jansen and colleagues 
for not doing a RHC, early in the diagnosis is the inac-
cessibility of the procedure at the hospital and hesi-
tation in performing the RHC in patients with multiple 
comorbidities.6 Advanced age and echocardiographic 
parameters indicative of left heart disease were as-
sociated with not having a RHC, whereas the pres-
ence of prior thromboembolism or pulmonary arterial 
hypertension-associated conditions, right atrial dilation, 
and severe tricuspid regurgitation on echocardiogra-
phy influenced physicians to perform the RHC. Cost 
to the patient also may influence the decision. A quick 
tabulation of cost by the current algorithm versus a 
RHC done first promptly dismisses this argument. The 
national average for echocardiogram is $1684. If we 
then follow the 2009 American College of Cardiology 
Foundation/American Heart Association document, 
the national average of a ventilation-perfusion scan is 
$1569. The national average of a pulmonary function 
test is $815. The national average of a computed to-
mography scan is $832. And the national average of a 
cardiac catheterization without coronary angiogram is 

$3755.8 Also, what is the cost of making the wrong di-
agnosis? It is more than the financial cost of the proce-
dure; it is the cost of inappropriate treatment, delayed 
diagnosis, and potential harm to the patient.7

The final argument to be presented here is the often 
said “well, we cannot do a RHC on everyone.” This 
statement is not a guideline document determinant; it is 
a multifactorial societal, economic, and socioeconomic 
issue. Guidelines should influence the investment in in-
frastructure and mechanisms, such that the availability 
for an RHC universally should closely match its need.

The research question presented by Jansen et al. 
is reliant on current guidelines as a best practice diag-
nostic evaluation. The authors are to be commended 
on their study aimed to improve care in their country’s 
community hospitals. They have proven that PH diag-
nosis needs to be comanaged with expert centers and 
that much of what is seen is Group 2 disease. Note, 
their data reflect common clinical practice patterns 
where hemodynamic measurements are performed at 
the end of the diagnostic workup (if at all). A straight line 
can be drawn from the myriad PH guidelines, includ-
ing those participated in by the authors of this editorial, 
advocating hemodynamics as the last test, and only if 
pulmonary arterial hypertension is suspected. Herewith 

Figure.   The Utah-George Washington Diagnostic Algorithm for pulmonary hypertension.
ANA indicates antinuclear antibody; CT, computed tomography; CTPA, CT pulmonary angiogram; CXR, chest x-ray; DLCO, diffusion 
capacity; LFTs, liver function tests; PCWP, pulmonary capillary wedge pressure; PFT, pulmonary function test; PH, pulmonary 
hypertension; and VQ, ventilation-perfusion scan.
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are a series of statements from evidence-based guide-
line documents recommending diagnostic measures:

	1.	2004 Screening, Early Detection, and Diagnosis of 
Pulmonary Arterial Hypertension: American College 
of Chest Physicians Evidence-Based Clinical Practice 
Guidelines: Right-heart catheterization not only pro-
vides important indices of disease severity, but it 
also enhances the diagnostic process by excluding 
other etiologies such as intracardiac or extracardiac 
shunts and left-heart disease and provides an as-
sessment of the degree of right-heart dysfunction 
through measurement of RAP [right atrium pressure] 
and cardiac output.9

	2.	2009 American College of Cardiology Foundation/
American Heart Association Expert Consensus 
Document on Pulmonary Hypertension: Some pa-
tients initially suspected of having PAH [pulmonary 
arterial hypertension] will not require catheterization, 
having had an alternative diagnosis established by 
noninvasive testing.2

	3.	2015 European Society of Cardiology/European 
Respiratory Society Guidelines for the diagnosis and 
treatment of pulmonary hypertension: Cardiac cath-
eterization should be performed after the completion 
of other investigations so that it can answer specific 
questions that may arise from these investigations 
and avoid an unnecessary procedure where an al-
ternative diagnosis is revealed.7,10

The Netherlands consortium reaffirmed the inabil-
ity to complete our current diagnostic PH workup as 
it is currently recommended. Further discussion about 
the diagnostic algorithm is especially important as the 
updated European Society of Cardiology/European 
Respiratory Society guidelines will be published shortly. 
Contrary to the 2004 CHEST guidelines’ own diag-
nostic algorithm, the authors make a compelling case 
for the role of RHC, not only in evaluating for pulmo-
nary arterial hypertension, but also to assess for left 
sided heart disease. However, the prevalence of left 
sided heart disease as the predominant cause of PH 
is the very reason that the 2009 American College of 
Cardiology Foundation/American Heart Association 
document argues against doing an RHC upfront. 
Finally, the comment from the 2015 European Society 
of Cardiology/European Respiratory Society guidelines 
directly contributes to the 43% of patients in the study 
from Jansen et al. who had PH but never had RHC.6

It seems time to change our thinking. The proposed 
alternative diagnostic algorithm, titled, “The Utah-George 
Washington Diagnostic Algorithm,” is based on our col-
lective clinical experience (Figure). Although similarly 
no more supported by evidence than any of the other 

algorithms, the Utah-George Washington Diagnostic 
Algorithm brings the RHC to the forefront and separates 
patients based on proven diagnostic findings rather than 
performance of multiple tests to rule out everything be-
fore the RHC. There will be clinical circumstances where 
the likelihood of Group 2 PH is so high that upfront treat-
ment without further workup is warranted.11,12 However, 
oncologists insist on a definitive diagnosis with a biopsy 
before treatment is started because of the disparate 
treatment options and variants within cancer. It would 
be uncommon for a lung cancer guideline document to 
err away from sampling a malignant appearing mass to 
“avoid an unnecessary procedure where an alternative 
diagnosis is revealed.” We encourage those working in 
the PH field to rethink their approach to diagnosis and 
rather than deferring the definitive hemodynamic as-
sessment to the end of the workup, they should make 
the right choice from the very beginning.
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