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Abstract 

Background: Patients with pulmonary hypertension (PH) have progressive and disabling symptoms, as well as a 
burden of treatments and a difficult clinical evaluation that make health‑related quality of life a particularly relevant 
endpoint in this disease. The objective of the study was to evaluate patient‑reported outcomes of patients receiving 
specific treatment for PH in a tertiary hospital using a specific questionnaire (Cambridge Pulmonary Hypertension 
Outcome Review‑CAMPHOR) in the pharmacy consultation.

Methods: A cross‑sectional, observational, descriptive study was conducted. It included all patients receiving specific 
treatment for PH in a tertiary hospital in Madrid, Spain. The inclusion period comprised between August to December 
2019. CAMPHOR questionnaires containing three domains: symptoms, activities and quality of life were completed by 
the patients at the pharmacy consultation. Demographic and clinical variables, including WHO Functional Class (WHO 
FC), PH‑specific tests and hemodynamic parameters, were recorded. Non‑parametric analyses to assess relations 
between variables and CAMPHOR domains were performed.

Results: Thirty‑six patients consented to participate in the study and completed the questionnaire. Median scores for 
symptoms, activities, and quality of life domains were 5.5 (2.5–10), 8.0 (4.5–10.5) and 3.5 (1–7.5), respectively. Statisti‑
cally significant differences were found in the three domains when comparing by WHO FC, in the activities domain for 
6‑m walking test and in the quality of life domain for patients who had emergency visits or hospitalizations in the last 
year.

Conclusions: The CAMPHOR questionnaire could be useful as a complementary test to achieve an integrated evalu‑
ation of PH patients, who could complete it easily during their routine pharmacy visits.
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Background
Pulmonary hypertension (PH) is a term that comprises 
a variety of diseases consisting of elevated blood pres-
sure in the pulmonary circulation. The diagnosis is 

determined by a resting pulmonary arterial pressure 
(PAPm) of ≥ 20 mmHg [1]. The most recent classification 
of PH comprises group 1—pulmonary arterial hyperten-
sion (PAH), group 2—PH due to left heart disease (LHD), 
group 3—PH due to lung diseases and/or hypoxia and 
group 4—chronic thromboembolic pulmonary hyperten-
sion (CTEPH) and group 5- unknown mechanism/multi-
factorial [2].

The clinical evaluation of these patients is made 
using variables such as World Health Organization 

Open Access

*Correspondence:  miguelangel.amor@salud.madrid.org
1 Pharmacy Service, Hospital General Universitario Gregorio Marañón, 
Instituto de Investigación Sanitaria Gregorio Marañón, Doctor Esquerdo, 
46, 28007 Madrid, Spain
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-0752-9746
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12890-021-01416-7&domain=pdf


Page 2 of 9Amor‑García et al. BMC Pulm Med           (2021) 21:48 

functional class (WHO FC), 6-min walking distance 
(6MWD), N-terminal prohormone of brain natriuretic 
peptide (NT-proBNP), cardiac index (CI) and right 
atrial pressure (RAP) [3, 4]. However, more than one 
variable is usually required because no single one pro-
vides enough diagnostic and prognostic information, 
also they do not provide information about the health 
status and quality of life (QoL) of patients [2, 5].

PH produces progressive, disabling symptoms that 
increase morbidity and mortality [6]. These symptoms 
(including shortness of breath, fatigue, chest pain, and 
lightheadedness) have a big impact on WHO FC and 
emotional state which adversely affects health-related 
quality of life (HRQoL) [7, 8]. Also, these patients need 
to use specific treatments: phosphodiesterase type 
5 inhibitors (PDE-5 is), endothelin-receptor antago-
nists (ERA), soluble guanylate cyclase stimulators 
(sGCs), prostacyclin analogs or prostacyclin recep-
tor agonists (PCa and PCra) [9]. These treatments 
are associated with very frequent adverse events (AE) 
including headache, flushing, and epistaxis for PDE-5 
is (sildenafil and tadalafil); hepatotoxicity, peripheral 
edema, and anemia for ERA (bosentan, ambrisentan, 
and macitentan); and dizziness or hypotension for 
sGCs (riociguat). Finally, PCa and PCra (epoprostenol, 
treprostinil, iloprost, and selexipag) are associated 
with gastrointestinal symptoms, headache, and jaw 
pain [10]. These treatment-related AE together with 
the inconvenience of some routes of drug administra-
tion (IV, subcutaneous or inhaled especially) can nega-
tively influence a patient´s daily life [11].

Difficulties in clinical evaluation, the impact of 
symptoms, and the burden of treatments make HRQoL 
a particularly relevant endpoint in PAH [12]. The 
importance of HRQoL has been well established to 
define patient-reported outcomes (PRO´s) as a report 
of the status of a patient´s health condition that comes 
directly from the patient, without interpretation of 
the patient´s response by any health professional [13]. 
The first instrument designed to assess PRO´s in PH 
patients was the Cambridge Pulmonary Hypertension 
Outcome Review (CAMPHOR) [14]. This question-
naire has shown to be valid, reliable and responsive, 
and is recommended for use alongside traditional clin-
ical measures, also, it has obtained interesting results 
compared to generic questionnaires such us Notting-
ham Health Profile (NHP), EuroQoL or SF-36 [15, 16].

The objective of our study was to evaluate PRO´s 
of patients receiving specific treatment for PH in a 
tertiary hospital using CAMPHOR in the pharmacy 
consultation.

Methods
Study design
This is a cross-sectional, observational, descriptive study 
of all patients receiving specific treatment for PH in a 
tertiary hospital in Madrid, Spain. The inclusion period 
comprised between August to December 2019.

During the routine follow-up, patients were asked to 
participate in the study at any pharmacy visit. CAM-
PHOR was completed by the patients at the pharmacy 
consultation using a pen and paper version which was 
previously printed in a booklet format.

Study inclusion criteria were patients with 
age > 18 years, undergoing a specific treatment for PH in 
our hospital, Spanish-speakers, able to read and under-
stand the questionnaire, and able to provide informed 
consent. Exclusion criteria included patients who were 
not able to answer the questions of CAMPHOR by them-
selves (due to cognitive impairment or other reasons) or 
those who completed CAMPHOR by telephone.

Demographic data (age and gender) and clinical data 
(WHO FC, time since PH diagnosis, PH etiology, time 
since starting of the current treatment, type of specific 
therapy for PH, line of treatment, concomitant drugs 
-including adjuvant treatments for PH-, emergency vis-
its (EV) and hospital admissions (HA) in the 12 months 
before the inclusion in the study) were compiled. Other 
variables related to PH such as 6MWD, NT-proBNP, 
and hemodynamic parameters measured by right heart 
catheterization (RHC) were also recorded. Patient and 
treatment data were obtained from the HCIS® electronic 
medical records and Farhos® CPOE (Computerized Phy-
sician Order Entry) software.

Cambridge pulmonary hypertension outcome review 
(CAMPHOR)
CAMPHOR was the first questionnaire specifically 
designed for PH patients. It contains 3 domains: symp-
toms, activities, and quality of life. The symptoms 
(impairments) domain contains 25 negatively weighted 
items related to energy, breathlessness, and mood. Each 
item has a "yes" or "no" answer scored as 1 or 0, respec-
tively, added to give a total score which can range from 
0 to 25. The activity (disability) domain consists of a 15 
item scale, rated by patients as being able to perform 
each activity: on their own without difficulty (scored 0), 
able to do on own with difficulty (scored 1) or unable to 
do on own (scored 2). Finally, the quality of life domain 
contains also 25 negatively weighted items, scored using 
the same method as for the symptoms score. The theoret-
ical basis for the CAMPHOR is the needs-based model 
of quality of life which postulates that life gains its quality 
from the ability and capacity of the individual to satisfy 
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his or her human needs. Higher scores in the different 
domains of CAMPHOR indicate poor outcomes [15]. A 
validated Spanish version of CAMPHOR was used for 
this study, with permission [17].

Ethics approval
The study was conducted in compliance with the Good 
Clinical Practices protocol and the Declaration of Hel-
sinki principles. It was approved by the Ethics Commit-
tee of Hospital General Universitario Gregorio Marañón 
(Madrid, Spain). Completion of CAMPHOR question-
naires was done under the research license of Galen. All 
patients provided their written informed consent before 
their inclusion in the study.

Statistical analysis
Continuous variables are presented as median (inter-
quartile range). Categorical variables are presented as 
numbers and percentages. The Wilcoxon rank-sum test 
was used for comparisons between subgroups for CAM-
PHOR domains (symptoms, activities and quality of life). 
For continuous variables, the subgroups were formed 
using median values for each one. The threshold value for 
6MWD was determined by calculating the median result 
of this test in the overall population.

All statistical analyses were performed using Stata-
IC version 14 and results were considered significant if 
p < 0.05.

Results
Population characteristics
Of 51 potentially eligible patients, 4 were initially 
excluded because they did not meet the inclusion criteria: 
3 patients had cognitive impairment and 1 patient was 
not a Spanish speaker (whose questionnaire needed to be 
read out). Seven patients were not approached because of 
not having a routine follow-up in the pharmacy consul-
tation or declining to talk with researchers. Five of these 
seven patients only could complete the questionnaire 
by telephone and therefore they were excluded. Of 37 
patients who gave their signed consent, 1 patient was not 
included in the final sample because he died during data 
collection (Fig. 1).

Thirty-six patients consented to participate in the study 
and completed the questionnaire. All these patients were 
receiving specific treatment for PH at the time of ques-
tionnaire accomplishment. The demographic and clini-
cal characteristics according to WHO FC are shown in 
Table 1.

Most of the patients were receiving a PDE-5 inhibitor 
in both groups (78.3% and 84.6%), showing similar pro-
portions of patients receiving ERAs (52.2% and 53.9%) 
and a higher proportion of prostacyclin analogs and 

receptor agonists in WHO FC III (15.4% vs 8.7%). The 
number of concomitant drugs and comorbidities per 
patient was higher in patients in WHO FC III comparing 
to those in I/II but without statistically significant differ-
ences (p = 0.260, p = 0.221).

Regarding clinical variables, significant differences 
between patients in WHO functional class I/II to III 
WHO were found for Borg dyspnea (p = 0.043), but 
6MWD (p = 0.077). A higher increase in systolic blood 
pressure was found when performing 6-min walk test in 
WHO FC I-II, whether a greater arterial oxygen desatu-
ration was found in patients in WHO FC III.

Factors affecting CAMPHOR scores
CAMPHOR scores in the different domains showed 
results that indicated a moderate impairment in the qual-
ity of life of patients diagnosed with PH. Median scores 
for symptoms, activities, and quality of life domains were 
5.5 (2.5–10), 8.0 (4.5–10.5) and 3.5 (1–7.5), respectively. 
When comparing patients who were in WHO FC III to 
I/II, significant differences were found in all CAMPHOR 
domains (Fig. 2).

Regarding demographic variables, the median age of 
60 years was considered to stratify patients into two sub-
groups. However, no statistically significant differences 
were found for age and gender in any of the CAMPHOR 
domains (Table 2).

Clinical data showed no statistically significant differ-
ences regarding time since diagnosis, use of specific com-
bination therapy and line of treatment. When comparing 
patients receiving less than 7 vs 7 or more concomitant 
drugs, a significant difference was found for the symp-
toms domain (p = 0.040) but it was not maintained across 
the rest of domains (p = 0.135 and p = 0.078 for activities 
and quality of life domain, respectively). The three CAM-
PHOR domains showed greater scores in those patients 
who had 3 or more comorbidities. Nevertheless, they did 
not reach statistically significant differences.

Significant differences were found in the quality of life 
domain when analyzing by patients who had an EV in 
the last 12 months (3.0 vs 7.0, p = 0.045) as represented. 
Besides, the comparison between patients who had at 
least one HA in the last 12 months than those who had 
not, showed statistically significant differences in symp-
toms and quality of life domains (p = 0.020 and p = 0.040, 
respectively) but not in the activities domain (p = 0.063). 
When comparing patients who had a result above and 
below 400 m in the 6-m walking test, higher scores were 
found in the subgroup who walked less than 400 m. The 
differences reached statistically significance for the activ-
ities (p = 0.002) but not for the symptoms (p = 0.061) 
and quality of life (p = 0.073) domain (Fig. 3). Finally, the 
CAMPHOR scores when stratifying by Borg dyspnea 
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scale were higher for those scoring 4 or more, without 
statistically significant differences.

Discussion
Our study explored the clinical characteristics, HRQoL, 
and QoL of a Spanish cohort of patients diagnosed with 
PH. All the patients included were receiving specific 
treatment for PH, which was dispensed at the pharmacy 
consultation, and were routinely monitored.

Generic HRQoL measures employed in PH population 
such as the NHP, EuroQoL and SF-36 have proved to be 
of limited value in the assessment of PH because they are 
not specific for symptoms and limitations associated to 
this disease. CAMPHOR was developed to be a disease-
specific and practical QoL instrument in these patients, 
using unidimensional subscales that are reproduc-
ible and valid [14]. For those reasons, it was the selected 

questionnaire for this study. To our knowledge, this is 
the first study performed in Spain using CAMPHOR as 
a direct measure of PRO´s. Besides, it was the first pro-
tocol which used this questionnaire in a pharmacy con-
sultation, whereas the clinicians had the information for 
their routine visits.

After completion of CAMPHOR, the results obtained 
in the three domains show that our attended PH popu-
lation (WHO FC I-III) experiences different levels of 
impairment due to disease. Our results were slightly 
lower than those reported by Reis et  al. [5] in a similar 
cohort of patients (69.4% in WHO FC I/II vs 63.9% in 
our study) and reasonably lower than those reported 
by McCabe et  al. for patients with idiopathic PAH and 
CTEPH) [18]. Regarding factors that could affect these 
results and consistent with those reported by Small et al. 
[19], in the three CAMPHOR domains the scores were 

Potentially Eligible

N = 51

Screened

N = 47

Did not meet inclusion criteria

N = 4

Not able to approach (missed)

N = 7

Approached

N = 40

Declined to participate

N = 3

Consented

N = 37

PAH sample

N = 36

Deaths

N = 1

Fig. 1 Study flowchart
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Table 1 Demographic and clinical characteristics by WHO FC

Characteristics WHO FC I/II WHO FC III
(n = 23) (n = 13)

Age, years 62.5 (53.0–75.6) 58.9 (52.9–64.3)

Female, n (%) 14 (60.9) 8 (61.5)

Time since diagnosis, years 5.7 (1.6–8.9) 2.0 (1.2–6.7)

PH etiology, n (%)

 PAH

  Congenital heart disease 5 (21.7) 2 (15.4)

  Idiopathic 4 (17.4) –

  HIV–associated 4 (17.4) –

  Scleroderma 3 (13.0) 3 (23.1)

  Portopulmonary hypertension 3 (13.0) 2 (15.4)

  Eisenmenger syndrome – 3 (23.1)

  Drug‑associated 1 (4.4) 1 (7.6)

  Connective tissue disease, not scleroderma 1 (4.4) –

 CTEPH 2 (8.7) 2 (15.4)

Time undergoing treatment, years 3.2 (1.3–5.9) 1.7 (0.9–2.9)

Type of treatment for PH, n (%)

 PDE‑5 is 18 (78.3) 11 (84.6)

 ERA 12 (52.2) 7 (53.9)

 PC analogs and receptor agonists 2 (8.7) 2 (15.4)

PH specific therapy, n (%)

 Monotherapy 15 (65.2) 6 (46.1)

 Double combination therapy 6 (26.1) 5 (38.5)

 Triple combination therapy 2 (8.7) 2 (15.4)

Line of treatment, n (%)

 First‑line 17 (73.9) 7 (53.8)

 Second line 4 (17.4) 4 (30.8)

 Third line – 2 (15.4)

 Fourth line 2 (8.7) –

Number of concomitant drugs 6 (3–8) 7 (4–9)

Number of comorbidities 2 (1–3) 2 (1–4)

 Diuretics, n (%)

 Yes 15 (65.2) 11 (84.6)

 No 8 (34.8) 2 (15.4)

Oral anticoagulants, n (%)

 Yes 6 (26.1) 3 (23.1)

 No 17 (73.9) 10 (76.9)

Oxygen therapy, n (%)

 Yes 2 (8.7) 3 (23.1)

 No 21 (91.3) 10 (76.9)

At least 1 emergency visit in the last 12 months, n (%) 7 (30.4) 4 (30.8)

Number of emergency visits in the last 12 months 0 (0–1) 0 (0–1)

At least 1 hospital admission in the last 12 months, n (%) 6 (26.1) 5 (38.5)

Number of hospital admissions in the last 12 months 0 (0–1) 0 (0–1)

6MWD, meters 447.4 (362.3–488.0) 329.4 (296.9–390.0)

SBP_Bas, mmHg 110.0 (110.0–137.5) 110.0 (90.0–125.0)

SBP_Max, mmHg 157.5 (130.0–180.0) 135.0 (120.0–150.0)

Borg dyspnea 3 (2–5) 7 (3–10)

O2Sat_Bas, mmHg 97.0 (96.0–98.0) 95.0 (92.0–96.0)
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better in those patients receiving only one drug since 
65.2% of WHO FC I/II and 46.2% of WHO FC III patients 
in our study were undergoing monotherapy for PH. This 
could explain the lower scores obtained.

The non-parametric analysis of clinical characteris-
tics and HRQoL performed in this study showed that 
WHO FC and 6MWD were the two items that had bet-
ter relations with CAMPHOR scores. On the one hand, 
the WHO FC remains one of the most powerful pre-
dictors of survival during diagnosis and follow-up, and 
its worsening is an indicator of disease progression [2]. 
In our study, approximately a third of patients were in 
WHO FC III and no patient was found to be in WHO 
FC IV. These proportions were higher than those 
reported in the REVEAL registry [20] and previous 

studies with measures of HRQoL that show proportions 
of WHO FC III-IV near 70% [18, 19, 21]. The association 
between WHO FC and CAMPHOR scores has been well 
described in previous cohorts [5]. We found statistically 
significant differences for the WHO FC and the `Symp-
toms´ (p = 0.004), `Activities´ (p = 0.005) and `Quality 
of life´ (P = 0.02) domains of CAMPHOR, showing that 
PRO´s are good predictors of the functional capacity.

On the other hand, 6MWD is usually used to strat-
ify the risk of PAH patients and to assess the effec-
tiveness of PAH specific therapies [10]. A worsening 
value directly indicates a decrease in the functional 
capacity. We found worse scores of the 6MWD for 
patients in WHO FC III, however, they did not reach 
statistically significant differences (p = 0.077). In the 

Data displayed as median (interquartile range), except with otherwise indicated; PAH: pulmonary arterial hypertension, PH: pulmonary hypertension, CTEPH: 
Chronic thromboembolic pulmonary hypertension, PDE‑5 is: phosphodiesterase type 5 inhibitors, ERA: endothelin receptor antagonist, PC: prostacyclin, 6MWD: 
6‑min walking distance, SBP_Bas: baseline systolic blood pressure, SBP_Max: maximum systolic blood pressure, O2Sat_Bas: baseline oxygen saturation, O2Sat_Min: 
minimum oxygen saturation, NT‑proBNP: N‑terminal pro‑brain natriuretic peptide, mPAP: mean pulmonary arterial pressure, RAP: right atrial pressure, PVR: pulmonary 
vascular resistance

Table 1 (continued)

Characteristics WHO FC I/II WHO FC III
(n = 23) (n = 13)

O2Sat_Min, mmHg 92.0 (88.0–94.0) 92.0 (84.0–92.0)

NT‑proBNP, pg/mL 238.0 (122.0–592.0) 487.0 (120.0–1348.0)

mPAP, mmHg 35.0 (23.0–40.0) 34.5 (26.0–52.5)

Cardiac output, L/min 4.2 (3.0–5.2) 4.1 (3.7–5.5)

RAP, mmHg 7.0 (5.0–12.0) 5.5 (4.0–7.0)

PVR, Wood units 4.9 (2.8–6.6) 4.3 (2.1–7.4)

4

6

3

11
10

7

0

2

4

6

8

10

12

14

Symptoms Activities Quality of life
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p = 0.004 p = 0.005 p = 0.020

Fig. 2 CAMPHOR scores according to WHO Functional Classification
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non-parametric analysis, the differences for this test 
were significant for the `Activities´ domain (p = 0.002), 
as reported elsewhere [22] using a generic question-
naire in PH patients (SF-36) proving that the `physical´ 
component score was the one that obtained statistically 
significant differences. This parameter has proved to be 
superior to other parameters such as Borg dyspnea in 
the clinical evaluation of patients with PH.

We also found worse scores in the `Quality of life´ 
domain for patients who had at least one emergency 
visit in the previous 12 months and in the `Symptoms´ 
and `Quality of life´ domains for those who had been 
hospitalized in the last 12 months. Recent hospitaliza-
tions have been previously reported to correlate with 
impaired quality of life [19, 23] due to the association 
between the need for in-patient care with the sever-
ity of disease and other possible complications. These 
differences were not maintained across the three 

CAMPHOR domains probably due to the small sample 
size.

The main limitations of our study derive from the small 
number of patients included, but due to the low preva-
lence of this disease in the overall population (15–52 
cases per million people), it is difficult to recruit big sam-
ples [8]. Some non-parametric analyses were likely to 
be significant if more patients had been included. Also, 
patients in our setting can be treated in different hospitals 
and because of that, the real proportion of this disease 
could be underestimated. Our centre does not perform 
lung or thromboendarterectomy. Therefore, patients with 
more advanced disease are usually recruited to other 
hospitals and because of that most of our patients belong 
to WHO FC I and II. Besides, some patients needed to 
be excluded from the study because we were not able to 
approach them or because they declined to participate. 
More patients would need to be assessed to have a full 

Table 2 Factors affecting CAMPHOR domains

Symptoms p Activities p Quality of life p

Age

  < 60 years 6.5 6.5 3.0

  ≥ 60 years 4.5 0.504 9.0 0.634 4.0 0.763

Gender

 Male 5.5 9.0 4.0

 Female 5.0 0.454 5.0 0.118 2.5 0.289

Time since diagnosis

  < 5 years 5.0 9.0 3.0

  ≥ 5 years 6.0 0.691 6.0 0.351 4.0 0.917

Combination therapy

  Yes 6.0 9.0 2.0

  No 4.0 0.784 7.0 0.974 4.0 0.508

Line of treatment

 First line 5.0 6.5 4.0

 Second or later 6.5 0.893 9.0 0.800 2.5 0.399

Number of concomitant drugs

  < 7 drugs 4.0 6.0 3.0

   ≥ 7 drugs 7.5 0.040 9.5 0.135 4.0 0.078

Number of comorbidities

  < 3 4.0 6.0 3.0

   ≥ 3 8.0 0.155 10.0 0.170 7.0 0.085

Borg dyspnea

  < 4 6.0 6.0 6.0

  ≥ 4 8.0 0.262 8.0 0.313 8.0 0.350

At least 1 emergency visit in the last 12 months

 No 4.0 6.0 3.0

 Yes 7.0 0.098 10.0 0.214 7.0 0.045

At least 1 hospitalization in the last 12 months

 No 4.0 6.0 3.0

 Yes 7.0 0.020 10.0 0.063 7.0 0.040
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spectrum of PH. Finally, the CAMPHOR questionnaire, 
as a disease-specific instrument, was the only one per-
formed in our study.

CAMPHOR has proved to be a specific measure of the 
clinical condition (symptoms and activities domains) and 
the impact of PH from the patient´s perspective (quality 
of life domain), as their scores are significantly different 
for patients with a worse WHO FC and recent hospitali-
zations. The clinical evaluation in these patients is per-
formed using risk assessment predictors (WHO FC and 
6MWD). However, they only represent one aspect of 
functioning, whereas the CAMPHOR scale covers wider 
activities of daily living and it has proved to be correlated 
with these two measures. Because of that, the PRO´s 
are highly useful in this type of patients who cannot be 
correctly evaluated through the other measures, as they 
don´t capture the full impact of the disease. Also, CAM-
PHOR questionnaire reports information about symp-
toms and burden of disease, not only functional capacity.

In some cases, and given the good relation with these 
measures, these questionnaires could replace invasive or 
unpleasant tests such as RHC or 6-min walk. The PRO´s 
reported in CAMPHOR are useful tools to complete clin-
ical evaluation in these patients which is difficult for the 
need of using other measures (6MWD, WHO FC, Borg 
dyspnea) which are difficult to perform.

Conclusions
In conclusion, the CAMPHOR questionnaire could 
be useful as a complementary test to achieve an inte-
grated evaluation of PH patients. Their relations with 

traditional measures used in these patients and its wide 
coverage of all factors (symptoms, functional capacity 
and burden of disease) which could affect the clinical 
condition are important issues to establish this quality 
of life test as a routine evaluation for PH. CAMPHOR 
questionnaire was easily completed by patients during 
their routine pharmacy visits, with good acceptance.

These questionnaires could be performed by other 
health professionals (using information and commu-
nication technologies when possible), and their results 
could be incorporated to the patient´s electronic medi-
cal record to be available for the cardiologist´s follow-
up visit. This assessment is easy to implement in any 
institution and could help improve the evaluation and 
health outcomes of these patients.

Abbreviations
PAH: Pulmonary arterial hypertension; PH: Pulmonary hypertension; PAPm: 
Resting pulmonary arterial pressure; LHD: Left heart disease; CTEPH: Chronic 
thromboembolic pulmonary hypertension; WHO FC: World Health Organiza‑
tion functional class; 6MWD: 6‑M walking distance; NT‑proBNP: N‑terminal 
prohormone of brain natriuretic peptide; CI: Cardiac index; RAP: Right atrial 
pressure; QoL: Quality of life; HRQoL: Health‑related quality of life; PDE‑5 is: 
Phosphodiesterase type 5 inhibitors; ERA: Endothelin‑receptor antagonists; 
SGCs: Soluble guanylate cyclase stimulators; PCa: Prostacyclin analogs; PCRa: 
Prostacyclin receptor agonists; AE: Adverse events; PRO´s: Patient reported 
outcomes; CAMPHOR: Cambridge Pulmonary Hypertension Outcome Review; 
NHP: Nottingham Health Profile; EV: Emergency visits; HA: Hospital admissions; 
RHC: Right heart catheterization; CPOE: Computerized Physician Order Entry.

Acknowledgements
Acknowledgement to Galen Research for allowing license fee‑free use of the 
CAMPHOR in the study.

3 3.5

2

6.5

11

5

0

2

4

6

8

10

12

14

Symptoms Activities Quality of life

6MWD≥400 6MWD<400

p = 0.061 p = 0.002 p = 0.073

Fig. 3 CAMPHOR scores according to 6MWD



Page 9 of 9Amor‑García et al. BMC Pulm Med           (2021) 21:48  

Authors’ contributions
All authors contributed to the study conception and design. Material prepara‑
tion, data collection and analysis were performed by MAA, SI, XG and CV. The 
first draft of the manuscript was written by MAA and all authors commented 
on previous versions of the manuscript. All authors read and approved the 
final manuscript.

Funding
The author(s) received no financial support for the research, authorship, and/
or publication of this article.

Availability of data and materials
The datasets generated used and analysed during the current study are avail‑
able from the corresponding author on reasonable request.

Ethics approval and consent to participate
The study was conducted in compliance with the Good Clinical Practices 
protocol and the Declaration of Helsinki principles. It was approved by the 
Ethics Committee of Hospital General Universitario Gregorio Marañón (Madrid, 
Spain). Completion of CAMPHOR questionnaires was done under the research 
license of Galen. All patients provided their written informed consent before 
their inclusion in the study.

Consent for publication
Not applicable.

Competing interests
The authors declared no potential conflicts of interest with respect to the 
research, authorship, and/or publication of this article.

Author details
1 Pharmacy Service, Hospital General Universitario Gregorio Marañón, 
Instituto de Investigación Sanitaria Gregorio Marañón, Doctor Esquerdo, 46, 
28007 Madrid, Spain. 2 Department of Cardiology, Hospital General Universi‑
tario Gregorio Marañón, Instituto de Investigación Sanitaria Gregorio Marañón, 
Madrid, Spain. 

Received: 24 November 2020   Accepted: 21 January 2021

References
 1. Simonneau G, Montani D, Celermajer DS, et al. Haemodynamic defini‑

tions and updated clinical classification of pulmonary hypertension. Eur 
Respir J. 2019;53(1):1801913.

 2. Galiè N, Humbert M, Vachiery JL, et al. 2015 ESC/ERS Guidelines for the 
diagnosis and treatment of pulmonary hypertension: The Joint Task Force 
for the Diagnosis and Treatment of Pulmonary Hypertension of the Euro‑
pean Society of Cardiology (ESC) and the European Respiratory Society 
(ERS): Endorsed by: Association for European Paediatric and Congenital 
Cardiology (AEPC), International Society for Heart and Lung Transplanta‑
tion (ISHLT). Eur Heart J. 2016;37(1):67–119.

 3. Kylhammar D, Kjellström B, Hjalmarsson C, et al. A comprehensive risk 
stratification at early follow‑up determines prognosis in pulmonary arte‑
rial hypertension. Eur Heart J. 2018;39(47):4175–81.

 4. Hoeper MM, Pittrow D, Opitz C, et al. Risk assessment in pulmonary arte‑
rial hypertension. Eur Respir J. 2018;51(3):1702606.

 5. Reis A, Santos M, Vicente M, et al. Health‑related quality of life in pul‑
monary hypertension and its clinical correlates: a cross‑sectional study. 
Biomed Res Int. 2018;2018:3924517.

 6. Dunlap B, Weyer G. Pulmonary hypertension: diagnosis and treatment. 
Am Fam Phys. 2016;94(6):463–9.

 7. Chin KM, Gomberg‑Maitland M, Channick RN, et al. Psychometric valida‑
tion of the pulmonary arterial hypertension‑symptoms and impact 
(PAH‑SYMPACT) Questionnaire: results of the SYMPHONY trial. Chest. 
2018;154(4):848–61.

 8. Gu S, Hu H, Dong H. Systematic review of health‑related quality of life 
in patients with pulmonary arterial hypertension. Pharmacoeconomics. 
2016;34(8):751–70.

 9. Kondo T, Okumura N, Adachi S, Murohara T. <Editors’ Choice> pulmonary 
hypertension: diagnosis, management, and treatment. Nagoya J Med Sci. 
2019;81(1):19–30.

 10. Thenappan T, Ormiston ML, Ryan JJ, Archer SL. Pulmonary arterial hyper‑
tension: pathogenesis and clinical management. BMJ. 2018;360:j5492.

 11. Delcroix M, Howard L. Pulmonary arterial hypertension: the burden of 
disease and impact on quality of life. Eur Respir Rev. 2015;24(138):621–9.

 12. Chen H, Taichman DB, Doyle RL. Health‑related quality of life and patient‑
reported outcomes in pulmonary arterial hypertension. Proc Am Thorac 
Soc. 2008;5(5):623–30.

 13. McCollister D, Shaffer S, Badesch DB, et al. Development of the Pulmo‑
nary Arterial Hypertension‑Symptoms and Impact (PAH‑SYMPACT®) 
questionnaire: a new patient‑reported outcome instrument for PAH. 
Respir Res. 2016;17(1):72.

 14. McKenna SP, Doughty N, Meads DM, Doward LC, Pepke‑Zaba J. The 
Cambridge Pulmonary Hypertension Outcome Review (CAMPHOR): a 
measure of health‑related quality of life and quality of life for patients 
with pulmonary hypertension. Qual Life Res. 2006;15(1):103–15.

 15. Meads DM, McKenna SP, Doughty N, et al. The responsiveness and valid‑
ity of the CAMPHOR Utility Index. Eur Respir J. 2008;32(6):1513–9.

 16. Twiss J, McKenna S, Ganderton L, et al. Psychometric performance of 
the CAMPHOR and SF‑36 in pulmonary hypertension. BMC Pulm Med. 
2013;13:45.

 17. Aguirre‑Camacho A, Stepanous J, Blanco‑Donoso LM, et al. Adaptation 
and Validation of the Cambridge Pulmonary Hypertension Out‑
come Review (CAMPHOR) for Use in Spain. Rev Esp Cardiol (Engl Ed). 
2017;70(6):467–73.

 18. McCabe C, Bennett M, Doughty N, et al. Patient‑reported outcomes 
assessed by the CAMPHOR questionnaire predict clinical deterioration in 
idiopathic pulmonary arterial hypertension and chronic thromboembolic 
pulmonary hypertension. Chest. 2013;144(2):522–30.

 19. Small M, Piercy J, Pike J, et al. Incremental burden of disease in patients 
diagnosed with pulmonary arterial hypertension receiving monotherapy 
and combination vasodilator therapy. Adv Ther. 2014;31(2):168–79.

 20. Benza RL, Gomberg‑Maitland M, Elliott CG, et al. Predicting Survival in 
Patients With Pulmonary Arterial Hypertension: The REVEAL Risk Score 
Calculator 2.0 and Comparison With ESC/ERS‑Based Risk Assessment 
Strategies. Chest. 2019; 156(2):323‐337.

 21. Swetz KM, Shanafelt TD, Drozdowicz LB, et al. Symptom burden, quality 
of life, and attitudes toward palliative care in patients with pulmonary 
arterial hypertension: results from a cross‑sectional patient survey. J Heart 
Lung Transplant. 2012;31(10):1102–8.

 22. Halank M, Einsle F, Lehman S, et al. Exercise capacity affects quality of life 
in patients with pulmonary hypertension. Lung. 2013;191(4):337–43.

 23. Amedro P, Basquin A, Gressin V, et al. Health‑related quality of life 
of patients with pulmonary arterial hypertension associated with 
CHD: the multicentre cross‑sectional ACHILLE study. Cardiol Young. 
2016;26(7):1250–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Clinical evaluation of pulmonary hypertension using patient-reported outcomes: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Cambridge pulmonary hypertension outcome review (CAMPHOR)
	Ethics approval
	Statistical analysis

	Results
	Population characteristics
	Factors affecting CAMPHOR scores

	Discussion
	Conclusions
	Acknowledgements
	References


