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Abstract. Connective Tissue Disease (CTD) is an autoimmune disease involving connective tissues,

including sjogren syndrome (pSS), rheumatoid arthritis (RA), systemic sclerosis (SSc), mixed connective
tissue disease (MCTD), systemic lupus erythematosus (SLE), etc. [1,2]. Pulmonary Arterial Hypertension
(PAH) refers to a pathological condition in which the pulmonary artery pressure rises above a certain threshold,
causing right heart failure and death [3]. PAH refers to the mean Pulmonary Artery Pressure (mPAP) of greater
than 25 mmHg and the pulmonary wedge pressure (PAWP) of less than 15mmhg under right heart

catheterization (RHC) at rest [4,5]. The only criterion for examining pulmonary hypertension is right cardiac
catheterization. Connective tissue disease-associated pulmonary hypertension (CTD-PAH) is a rare
complication of PAH, characterized by high mortality, venous and cardiac involvement and poor prognosis

[6-8].

1 Epidemiology of connective tissue-
associated pulmonary hypertension

Nutrition and health conditions have certain impact on the
occurrence of diseases. Studies have shown that
malnutrition is an important risk factor for the death of
CTD-PAH patients [9]. Nutritional risk refers to the
existing or potential risks related to nutritional factors that
cause adverse clinical outcomes of patients. Nutritional
risk screening could provide references for nutritional
support and predict the prognosis of clinical outcomes [10,
11]. Malnutrition could cause changes of body fat mass
and somatic cell mass as a result of malnutrition intake or
absorption, ultimately leading to compromised clinical
outcomes. Domestic and foreign data show that
malnutrition or malnutrition is common in patients treated
in hospital, with an incidence rate of up to 40-60% [12].
Screening the nutritional risks of admitted patients and
providing early nutritional intervention for patients with
such risks could effectively improve the health conditions
of patients and shorten the time they spend in hospital.
The subtypes of CTD-PAH, including SLE-PAH, pSS-
PAH, RA-PAH, MCTD-PAH and SSc-PAH are

commonly found in China, accounting for 48%, 16%, 3%,
9% and 6% respectively (Figure 1)[13]. The registered
study by Chinese SLE Treatment And Research Group [14]
found that the incidence of PAH-SLE was 3.9%, lower
than that of joint involvement in SLE (54.5%), lupus
nephritis (47.4%), blood system involvement in SLE
(56.1%), as well as the neuropsychiatric lupus (4.8%), as
shown in Figure 2A. The results of a large-scale study
showed that the total mortality rate of SLE diagnosed with
PAH is up to 25-50% in 2 years [15]. Pulmonary
hypertension is a major cause of death in patients with
systemic lupus erythematosus, and a risk factor for poor
prognosis of patients with SLE. Studies by Xu Dong (2011)
and others [16] showed that the incidence of SSc-PAH
was 20.2%, far lower than that of pulmonary interstitial
fibrosis (58.8%), gastroesophageal reflux (56.3%) and
fingertip ulcer (31.3%) caused by SSc. In addition, pSS,
RA and MCTD can involve pulmonary vessels and cause
pulmonary hypertension. Therefore, PAH, as a
complication of CTD, has a lower incidence and a higher
mortality compared with other complications. However,
as the occult onset of PAH presents no special clinical
manifestations in early the stage, it is very likely to be
misdiagnosed, forming an important factor affecting the
prognosis of CTD patients.
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Figure 1 Prevalence of PAH in CTD-PAH in China
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Figure 2 Incidence of SLE-PAH, SSc-PAH and Related Diseases (Diagram A presents the incidence of SLE-PAH and related
diseases; (Diagram B presents the incidence of SSc-PAH and related diseases)

2 Mechanism of malnutrition in patients
with connective tissue-related
pulmonary hypertension

CTD patients with immune function disorders could be
further weakened by the use of glucocorticoid and
immunosuppressant as part of the treatment, with a great
likelihood of concurrent infections, a leading cause of
death for CTD patients [17]. During the treatment, long-
term use of glucocorticoids will cause osteoporosis in
patients. Therefore, patients need to intake more nutrition
and improve immunity during treatment. Related studies
have shown that malnutrition is a common complication
in CTD-PAH patients mainly as a result of decreased
nutrition intake of CTD-PAH patients who have a greater
demand for energy with the progress of the disease. It is
likely to take place in the presence of the imbalance [18].
CTD involves pulmonary vessels, causing pulmonary
vasoconstriction and increasing pulmonary circulation

resistance and pulmonary artery pressure. With the
progress of disease, rising respiratory muscle load would
cause respiratory muscle fatigue and compromise
ventilation functions, increasing oxygen consumption and
nutritional needs of CTD-PAH patients. Besides, factors
such as hypoxemia, right ventricular dysfunction and
long-term medication in CTD-PAH patients would cause
further loss of appetite and aggravate the risk of
malnutrition [19].

3 Study on the nutritional conditions of
patients with connective tissue-related
arterial hypertension

There are few studies on nutritional conditions of patients
with connective tissue-related arterial hypertension abroad.
A literature about malnutrition in patients with pulmonary
hypertension suggests that although malnutrition is often
found in PAH, little is known about the effectiveness of
nutrition and lifestyle intervention in PAH patients [20]. A
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study on the correlation between Vitamin C deficiency and
pulmonary hypertension proved that Vitamin C deficiency
is the mechanism leading to pulmonary hypertension,
which can be effectively alleviated by the intake of
Vitamin C. Therefore, it is of great significance to
determine the possibility of Vitamin C deficiency in PAH
patients in a proper clinical environment [21]. Also, there
is a literature about PAH that focused only on the
diagnosis and treatment of PAH without nutritional
intervention [22]. Vinke et al. [23] pointed out that
although the data about nutritional conditions and
micronutrient deficiency of PAH is not widely available
yet, some studies have proved that nutritional intervention
aiming at improving nutritional deficiency and metabolic
changes may help alleviate symptoms of the disease, and
called for systematic analysis of the nutritional conditions
of PAH patients as part of studies on nutritional
interventions.

At present, there are few studies on the nutritional
conditions of CTD-PAH patients in China, with no
literatures on nutritional risk screening and nutritional
intervention of CTD-PAH patients. In developed countries
in Europe and America, nutrition diagnosis and treatment
has been widely applied in clinical practices. For example,
45-55% of inpatients receiving surgeries in America have
nutrition diagnosis and treatment, with the nutrition
diagnosis rate of children reaching 43-80% [24]. However,
nutrition diagnosis started late in China, with much room
of improvement in the nutrition diagnosis and intervention
system. Malnutrition is an important starting point for
nutrition diagnosis and treatment. Inadequate supply of
nutrients, conditions of disease and inflammatory reaction
can lead to increased catabolism and disorder of
metabolism. Only by effectively controlling the primary
disease can we help patients recover when the
inflammatory reaction disappears and the body goes to the
anabolic stage.

4 Discussion and Prospect

Multi-disciplinary team (MDT) is a clinical treatment
model utilizing and integrating medical resources, thus
giving full play to the advantages of multi-disciplinary
medical staff, who provide diagnosis and treatment to
patients at the center of the model. This model has proved
highly efficient in delivering quality services to patients
[25]. The MDT is a newly emerging model in China, a
goal for medical institutions to explore and develop.
Studies showed that the MDT can improve the self-
management behaviors of patients, reduce the occurrence
of postoperative complications and improve the prognosis
of patients [26,27]. At present, international and domestic
medical institutions are working hard to explore the
possibility of MTD, which not only integrates medical
resources but also provides patients with individualized
and better diagnosis and treatment. Also, it promotes the
common development of related specialties in hospitals.
In 2015, the Guidelines for Diagnosis and Treatment of
Pulmonary Hypertension by European Society of
Cardiology defined CTD-PAH as an interdisciplinary
disease. In order to identify CTD-PAH in the early stage

and offer prompt treatment, close cooperation among
cardiology, respiratory and rheumatology departments is
needed [28].

In conclusion, CTD-PAH patients are characterized by
high mortality and poor prognosis. Malnutrition is a
common complication of CTD-PAH patients. The risk of
malnutrition would increase the incidence of
complications and mortality, thus pressuring patients. At
present, there are few studies on the nutritional conditions
of connective tissue-related pulmonary hypertension in
China, without standardized procedures of nutritional
diagnosis and intervention. Therefore, it is necessary to
further analyze the nutritional conditions of CTD-PAH
patients, and adopt multidisciplinary and precise nutrition
interventions based on the results of analysis so as to lower
nutritional risks, improve malnutrition, reduce disease
burden and improve clinical outcomes. On the basis of
studies on the nutritional conditions of CTD-PAH patients,
this study tested and verified the efficiency of nutritional
intervention of CTD-PAH patients through the
cooperation of clinicians, nutritionists and nursing staff,
providing references for nutritional intervention of CTD-
PAH patients. Also, it further enriched the MDT model
and highlighted the significance of nutrition in disease
diagnosis and treatment.
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