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Background. Pericardial effusions in systemic sclerosis (SSc) may present as acute or chronic with or without clinical symptoms. Best
treatment is unknown and whether patients receive medical therapy or a surgical procedure is clinician-dependent. Objective. To
describe the clinical characteristics, treatment, and outcomes of patients with SSc and clinically symptomatic pericardial effusions
treated in the inpatient setting. Methods. We evaluated all SSc admissions over a 10-year period to a tertiary care hospital which has
a dedicated SSc clinic. Patients who had a clinically symptomatic pericardial effusion were evaluated based on their demographics,
disease pattern, and medical or surgical management. Results. From January 2005 till October 2015, there were 462 SSc admissions
with 32 (6.9%) of them being for a clinically symptomatic pericardial effusion in 23 unique patients. Eleven (47%) of these patients
had right heart failure, seventeen (74%) had pulmonary arterial hypertension (PAH), and 4 (17%) had tamponade physiology. Five
(22%) patients were treated by a surgical procedure, while eighteen (78%) patients had medical therapy. Patients who received
medical therapy tended to be older, have a lower serum Cr level, and more likely have right heart failure. Conclusion. Clinically
symptomatic pericardial effusion is a rare cause for hospital admissions in SSc, with a high percentage of these patients having
PAH. Medical therapy tends to be reserved for older patients with right heart failure, while surgical therapy was more likely in

patients with higher serum Cr levels.

1. Introduction

Systemic sclerosis (SSc) is an autoimmune rheumatic disease
characterized by visceral and skin fibrosis, vascular dysfunc-
tion, and immune dysregulation. Cardiac involvement in SSc
has been suggested in 15% to 35% of patients [1], though
this is highly variable depending on the diagnostic technique
used, that being postmortem pathology, echocardiographic
or other imaging studies, and clinical presentation. Car-
diac manifestations include myocardial (myocardial fibrosis,
diastolic dysfunction, systolic dysfunction, and myocarditis),
conduction system disease (heart block, autonomic dys-
function, supraventricular dysrhythmia, and ventricular dys-
rhythmia), and vascular (mural fibrosis, intimal proliferative,
and platelet fibrin clots) [2]. Pericardial involvement ranges
from 33% to 72% of SSc patients based on autopsy series [3-
7] while in echocardiographic studies it ranges from 15% to

43% [8-10]. Pathologically it includes fibrinous pericarditis,
chronic fibrous pericarditis, pericardial adhesion, and peri-
cardial effusions [7, 11]. Clinically symptomatic pericardial
effusions are present in only 5% to 16% of SSc patients [10-
13].

Large pericardial effusions or cardiac tamponade are very
rare in SSc and at times can even manifest prior to skin
involvement. Large pericardial effusions are associated with a
poor prognosis with a mortality rate of up to 55% [14, 15]. In
most cases, pericardial fluid analysis shows an exudate while
pulmonary hypertension is often a concomitant diagnosis
[14].

Pericardial disease in SSc patients is usually treated with
medical therapy such as corticosteroids, aspirin, NSAIDs,
and colchicine, or in some cases surgical procedures such asa
pericardiectomy or a pericardial window. Although pericar-
dial disease leads to increased morbidity in systemic sclerosis,
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there is limited data on the outcomes of these treatments and
the decision-making in regard to the specific therapies. With
this study we attempt to characterize clinically symptomatic
pericardial effusion management in hospitalized SSc patients
and the predictors for the individual therapies.

2. Methods

After receiving institutional review board approval, we per-
formed a single-site, retrospective study on patients with SSc
and acute pericardial effusions who required hospitalization.
Subjects were selected from all the patients who were admit-
ted to the hospital of the University of Pennsylvania from
January 1, 2005 to October 30, 2015. ICD- 9 codes for SSc
and pericardial disease were used to identify the subjects. The
diagnosis of SSc was confirmed as well as the diagnosis of
the specific pericardial disease by detailed chart review. Data
collected included the age, sex, race, type of SSc, SSc related
characteristics such as Raynauds, digital ulcers, interstitial
lung disease, and esophageal involvement. Presenting clinical
symptoms, laboratory studies, and echocardiographic results
was also recorded, and readmission within 90 days and
death up to February 2017 was also documented. Continuous
variables were described as a mean with a standard deviation.
Group differences among the patients who received medical
therapy versus the patients who received surgical care were
analyzed using Student’s ¢-test as well as the Chi-square test
for dichotomous variables.

3. Results

We identified 462 admissions with a diagnosis of SSc. Among
them, there were 32 (6.9%) admissions of 23 individual
patients with clinically symptomatic pericardial effusions.
The mean age of this cohort was 60 (range: 44-79) years of
age, with 19 (83%) female and 4 (17%) male patients. Fourteen
patients were Caucasian (61%), 5 African American (22%),
2 other, and 2 unknown. Eleven (47%) patients from the
cohort had right heart failure and four (17%) had tamponade,
while pulmonary arterial hypertension (PAH) was seen in 17
(74%) patients of our cohort. From the 23 patients evaluated
5 (22%) ended up receiving a pericardial surgical procedure
during their admission to the hospital (Table 1). Clinical
features and procedures are shown in Table 2. Five patients
were newly diagnosed with SSc during the hospitalization.
Five patients had overlap syndrome. Relevant medications
prior to admission are listed. Out of 23 patients, 18 received
medical therapy and 5 patients received a surgical procedure.
The procedure group consisted of 3 patients who received
a pericardiocentesis with a subsequent pericardial window,
1 patient who received only a pericardiocentesis, and 1
who received only a pericardial window. All patients in
the procedure group had diffuse type of SSc while in the
nonprocedure group 6 patients had limited type and 1 had
diffuse while in the rest the type of SSc was not reported.
The mean age was 51.8 (SD 9.2) for the procedure group
and 62.1 (SD 7.1) for the medical treatment group (p =
0.01). The main symptoms on presentation were shortness
of breath (3 out of 5 in procedure group, 12 out of 18 in the
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TABLE 1: Characteristics of all SSc patients admitted for pericardial
disease.

All patients n = 23

Sex 9E4M

Age 60 (range: 44-79)
Race 14 C, 5 AA, and 2 unknown
SSc type LcSSc 6, dcSSc 6, and unknown 11
Right heart failure 11 (48%)
Tamponade 4 (17%)

PAH 17 (74%)
Medical/surgical therapy 18/5
Readmission 3

Death during admission 2

Death up to 2/2017 8

F = female; M = male; C = Caucasian; AA = African American; LcSSc
= limited systemic sclerosis; dcSSc = diffuse systemic sclerosis; PAH =
pulmonary arterial hypertension.

medical group), chest pain (0 in procedure, 2 in medical),
and fever (0 in procedure, 2 in medical). None had hypoxia
on presentation in the procedure group while 7 did in the
medical group. White blood cell (WBC) count, hemoglobin
(Hgb), platelet (Plt), and blood urea nitrogen (BUN) were
not significantly different between the groups. Creatinine was
found to be significantly higher in the surgically treated group
as compared to the medically treated group (p = 0.03). Pro-b-
type natriuretic peptide (pro-BNP) tended to be higher in the
medical group; however there was no statistically significant
difference likely due to the small sample size. ANA was
reported in 12 patients in the medical group; among them
10 were positive. In the procedure group, 5 were reported
and 4 were positive. Scl-70 antibodies were done in 12 of the
medical group patients and 4 of the procedure group and
they were all negative. RNA polymerase III antibodies were
not performed in any of the patients. Notably, the size of
the pericardial effusion tended to be larger in the procedure
group; however 5 patients in the medical group were recorded
with “large” effusion on echocardiography. Three patients in
the procedure group and 6 patients in the medical group
had pleural effusion shown on a computed tomography (CT)
of the chest. Eleven patients from the medical group had
right heart failure while none did in the procedure group.
Fourteen patients (78%) in the medical group and 3 (60%)
in procedure group had pulmonary artery hypertension, and
the mean pulmonary artery systolic pressure estimated by
echocardiography was 79.8 + 45 mmHg in the medical group
and 39.7 + 11 mmHg in the procedure group (p = 0.06).
There were 2 patients each with tamponade physiology in
both groups (Table 3).

For treatment, 7 out of 18 patients in the medical group
and 3 out of 5 patients in the procedure group were treated
with steroids (either oral or IV). The mean dosage of
glucocorticoid given to the patients was 103 mg prednisone
equivalent per day for medical therapy group and 345 mg for
procedure group. Colchicine was administered to one patient
in each group. Ten patients in the medical group received
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TaBLE 3: Admission demographics, presenting symptoms, workups, and outcomes by subgroup.

Medical therapy (n = 18, 22

Procedure (n = 5,10

admissions) admissions)
Demographics
Sex 15E3M 4E1M p=1.00
Age 62.1(71) 51.8 (9.2) p=0.01
Race 12C,3 AA, 2 other, and 1 2 C,2 AA, and 1 unknown
unknown
Limited versus diffuse 6 limited, 1 diffuse, and 11 5 diffuse
unknown
Scleroderma disease
characteristics
Raynaud
6 2

phenomenon
Digital ulcers 1 0
Interstitial lung

. 5 2
disease
Esophageal
. 2 0
involvement
Symptoms
Shortness of breath 12
Chest pain
Fever
Workup
Reported hypoxia 7 0

Pericardial effusion
size

1 small, 12 mod-large, 5 large

1 mod, 4 large

Right heart failure 11 0
Tamponade
physiology 2 2
E;‘;E‘:?ﬁg) flrtery 14 (2 unknown) 3 p=022
fﬁf}le’gy)eChO 79.8 + 45 397 +11 p =006
WBC (10°/L) 10 +5.2 8.7+ 4.8 p=0.56
Hgb (g/dL) 1.6 + 2.1 10.3+2.8 p=026
Plt (10°/L) 292 + 126 275 + 150 p =079
Cr (mg/dL) 1.2+ 0.51 26+25 p =003
BUN (mg/dL) 22.6+77 275+ 31 p=053
AST (U/L) 174 + 6.5 15.5 + 2 (2 patients)
ALT (U/L) 252 +9.1 375 + 12 (2 patients)
proBNP (pg/ml) 4671.6 + 4011 338.5 + 269 p=0.15
ANA 10 pos, 2 neg 4 pos, 1 neg

2 nucleolar, 4 centromeres, 2
ANA pattern speckled, 1 diffuse, and 1 2 nucleolziraiﬁsfgseeckled, and

unknown

Scl-70 Ab 12 neg 4 neg
ESR (mm/hr) 51.6 + 31 None reported
CRP (mg/dL) 47 + 46 1.9 (1 patient)
Outcomes

Readmission in 90
days
Death (as of 2/2017)

3 readmissions in 2 patients

7 (2 during the admission)
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diuretics while 3 did in the procedure group. Two patients
in the procedure group received azathioprine and cyclophos-
phamide, respectively. The results of fluid studies are included
in Table 2. Pathology of pericardium was available for 3
patients in procedure group, one with chronic fibrosis with
granulation tissue, another one with macrophage and reactive
mesothelial cell without inflammatory cell infiltrate nor
granulomas, and the other with normal appearance.

Two patients in the medical group died during the admis-
sion. Within 90 days of discharge, 3 readmissions occurred
in the medical group and 1 in the procedure group, receiving
a pericardiocentesis. This patient subsequently received a
pericardial window. The outpatient charts were evaluated up
to February 2017 and five more patients in the medical group
and one in the procedure group died during followup.

4. Discussion

The present study describes the clinical manifestations, treat-
ment, and outcomes of SSc patients who were admitted to
the hospital with a clinically significant pericardial effusion.
The decision-making for procedures in this group did not
necessarily depend on the size of the pericardial effusion;
while the two groups are small, some statistical comparisons
were significant and in some cases there were some apparent
trends among the two groups. The group that received
medical therapy tended to be older (p = 0.01) and have
right heart failure and while not statistically significant, it
had a higher estimated mean PAP on echocardiography (p =
0.06). The group that received the surgical procedure tended
to have a higher mean Cr level. This clearly differentiates
therapies as to the pathophysiologic mechanism behind
the development of the clinically symptomatic pericardial
effusion in SSc. The surgical group which tended to be
younger had a mean Cr level greater than the medically
treated group which suggests a uremic type of pericardial
effusion, less associated with PAH and more likely to proceed
with surgical management when this was warranted. In
contrast to the medical management group, while having
similar size pericardial effusions happened to be associated
with higher PAP and right heart failure and the clinicians
were less likely to use a surgical approach. This may relate to
the fact that clinicians are aware that, in PAH patients who
have a pericardial effusion a pericardiocentesis can lead to
acute right heart decompensation and thus choose medical
management instead. Of note, Maione et al. reported 47%
of patients with scleroderma showed PAP > 30 mmHg. SSc
patients with PAH and large pericardial effusions should
have a right heart catheterization to evaluate in detail the
hemodynamics of the right heart before even a pericardial
surgical procedure is contemplated. In contrast patients who
develop pericardial disease from other causes other than right
heart failure, such as renal disease, may be more amenable to a
surgical procedure and thus the clinical teams are more likely
to recommend.

Limitations of this study include the small number
of patients included due to the rarity of the disease, the
retrospective nature of the study, and the incomplete clinical
data. Also the size description of the pericardial effusion is

clinician-dependent. This is the largest cohort of SSc patients
with clinically symptomatic pericardial effusions who were
studied in the inpatient setting and our data suggest that
the pathophysiologic mechanism of the pericardial effusion
is taken into consideration when clinical decisions are to be
made.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] A.Kahan, G. Coghlan, and V. McLaughlin, “Cardiac complica-
tions of systemic sclerosis,” Rheumatology, vol. 48, supplement
3, pp. iii45-iii48, 2009.

[2] J. L. Parks, M. H. Taylor, L. P. Parks, and R. M. Silver, “Systemic
Sclerosis and the Heart,” Rheumatic Disease Clinics of North
America, vol. 40, no. 1, pp- 87-102, 2014.

[3] B. H. Bulkley, R. L. Ridolfi, W. R. Salyer, and G. M. Hutchins,
“Myocardial lesions of progressive systemic sclerosis. A cause
of cardiac dysfunction,” Circulation, vol. 53, no. 3, pp. 483-490,
1976.

[4] S. Oram and W. Stokes, “The heart in scleroderma,” British
Heart Journal, vol. 23, pp. 243-259, 1961.

[5] M. A. Sackner, E. R. Heinz, and A. J. Steinberg, “The heart in
scleroderma,” American Journal of Cardiology, vol. 17, no. 4, pp.
542-559, 1966.

[6] W. A. D’Angelo, J. F Fries, A. T. Masi., and L. E. Shulman,
“Pathologic observations in systemic sclerosis (scleroderma).
A study of fifty-eight autopsy cases and fifty-eight matched
controls,” American Journal of Medicine, vol. 46, no. 3, pp. 428-
440, 1969.

[7] J.E. McWhorter IV and E. C. LeRoy, “Pericardial disease in scle-

roderma (systemic sclerosis),” American Journal of Medicine,
vol. 57, no. 4, pp. 566-575, 1974.

[8] B. E. Joven, R. Almodovar, L. Carmona, and P. E. Carreira,
“Survival, cause of death, and risk factors associated with mor-
tality in Spanish systemic sclerosis patients: results from a single
university hospital,” Seminars in Arthritis and Rheumatism, vol.
39, no. 4, pp. 285-293, 2010.

[9] C. Meune, J. Avouac, K. Wahbi et al., “Cardiac involvement in
systemic sclerosis assessed by tissue doopler echocardiography
during routine care; a controlled study of 100 consecutive
patients,” Arthritis & Rheumatology, vol. 58, no. 6, pp. 1803-
1809, 2008.

(10] S. Maione, G. Cuomo, A. Giunta et al., “Echocardiographic
alterations in systemic sclerosis: A longitudinal study;,” Seminars
in Arthritis and Rheumatism, vol. 34, no. 5, pp. 721-727, 2005.

[11] R.]. Byers, D. A. S. Marshall, and A. J. Freemont, “Pericardial
involvement in systemic sclerosis,” Annals of the Rheumatic
Diseases, vol. 56, no. 6, pp. 393-394, 1997.

[12] A.-L. Hachulla, D. Launay, V. Gaxotte et al., “Cardiac magnetic
resonance imaging in systemic sclerosis: a cross sectional
observational study of 52 patients,” Annals of the Rheumatic
Diseases, vol. 68, no. 12, pp- 1878-1884, 2009.

[13] C. P. Simedén-Aznar, V. Fonollosa-Pl4, C. Tolosa-Vilella et al.,
“Registry of the Spanish Network for Systemic Sclerosis: clinical
pattern according to cutaneous subsets and immunological
status,” Seminars in Arthritis and Rheumatism, vol. 41, no. 6, pp.
789-800, 2012.



[14] A. Fernandez Morales, N. Iniesta, A. Fernandez-Codina et al.,

“Cardiac tamponade and severe pericardial effusion in systemic
sclerosis; report of nine patients and review of the literature,”
International Journal of Rheumatic Diseases, vol. 20, no. 10, pp.
1582-1592, 2017.

J. V. Dunne, J. P. Chou, M. Viswanathan, P. Wilcox, and S. H.
Huang, “Cardiac tamponade and large pericardial effusions in
systemic sclerosis: A report of four cases and a review of the

literature,” Clinical Rheumatology, vol. 30, no. 3, pp. 433-438,
2011.

BioMed Research International



