AMCOR

Asahikawa Medical University Repository http://amcor.asahikawa-med.ac.jp/

Internal Medicine (2003.12) 42%:125:1248~1252.

Severe Pulmonary Hypertension Associated with Primary Sjoegren’s
Syndrome

(JFFEMESjoegreniEBEHEIC A PF L 72 BEE i ) L= 0D 1451)

Nakagawa Naoki, Osanai Shinobu, Ide Hiroshi, Nishigaki
Yutaka, Takahashi Saori, Nakano Hitoshi, Ohsaki

Yoshinobu, Kikuchi Kenjiro, Tokusashi Yoshihiko, Obata
Hiromi



Title page

C-03-505 Case Report

Title:  Severe pulmonary hypertension associated with primary Sjogren's syndrome

Authors: Naoki Nakagawa*, Shinobu Osanai*, Hiroshi lIde*, Yutaka Nishigaki*, Saori Takahashi*,
Hitoshi Nakano*, Yoshinobu Ohsaki*, Kenjiro Kikuchi*, Yoshihiko Tokusashi** and Hiromi

Obata***

From *the First Department of Medicine, **the Department of Clinical Pathology, Asahikawa

Medical College, and ***the Department of Cardiology, National Obihiro Hospital

Reprint: reprint requests should be addressed to Dr. Shinobu Osanai,
the First Deportment of Medicine, Asahikawa Medical College,

2-1-1-1 Midorigaoka-Higashi, Asahikawa 078-8510

Running title: Pulmonary hypertension associated with Sjégren's syndrome

HRESE  fEPT 078-8510 AbyfEiE i) Tifkk » E2-1-1-1
K4 EN A
TEL  0166-68-2442

FAX  0166-68-2449

Email shinobuo@asahikawa-med.ac.jp



Abstract

Severe pulmonary hypertension is one of fetal complications in various connective tissue diseases.
We report a case of severe pulmonary hypertension associated with primary Sjogren's syndrome. In a
lung biopsy specimen, there were findings of intimal and medial hypertrophy with narrowing vessel
lumina and plexiform lesions. Moreover, deposits of immunoglobulin M, immunoglobulin A and
complement protein Clg were found in the pulmonary arterial walls. Although pulmonary
hypertension was refractory to oral prostacyclin, steroid therapy improved the clinical and
hemodynamical conditions. In the present case, the immunological etiology may be related to the

mechanisms of pulmonary hypertension associated with Sjogren's syndrome. (100 words)

Key Words

pulmonary hypertension; Sjogren's syndrome; steroid therapy; immunofluorescent stain



Introduction

It has been reported that pulmonary hypertension (PH) is associated with various connective tissue
diseases (CTD), such as scleroderma (1), mixed connective tissue disease (2) and CREST syndrome
(3), systemic lupus erythematosus (SLE) (4) and rheumatoid arthritis (5). Although there is frequently
pulmonary involvement in primary Sjogren's syndrome (SS), such as interstitial fibrosis,
tracheobronchial sicca, lymphoma, amyloidosis, pleurisy (6) or bronchial hyperresponsiveness (7),
PH associated with SS has rarely been reported in the English language literature (8-14).

We describe a case of severe PH, resembling primary pulmonary hypertension (PPH), associated
with primary SS and the microscopic findings of a lung biopsy. Moreover, recovery from PH with

steroid therapy was observed in this case.

Case report

A 42-year-old woman was diagnosed in 1995 with primary SS on the basis of oral sicca symptoms,
hypergammaglobulinemia, positive antibodies to Ro (SS-A), and findings of ocular, oral and salivary
test. Shilmer’s test (right eye, 7mm/5min; left eye, 3mm/5min), Rose-Bengal test, and chewing gum
test (2ml/10min) were all positive, and although no labial salivary gland biopsy was carried out, the
sialography demonstrated chronic sialoadenitis. After three years follow-up at a local hospital, she was
admitted to Asahikawa Medical College Hospital because of progressive dyspnea in 1998. On clinical
examination, blood pressure was 90/60 mmHg and pulse rate was 60 bpm and regular. Cardiovascular
examination showed slight distension of jugular vein, a systolic murmur of grade 11/VI in the left

parasternal area and narrow splitting of second heart sound. Raynaud's phenomenon, photosensitivity,



butterfly and discoid eruption, Gottron’s sign, sclerodactyly, hypodynamia, arthritis, and edema were
not noted.

On laboratory examination, white blood cell count and platelet count were decreased to 2950/ul
and 11.0x104 ul, respectively. Gammaglobulin and immunoglobulin G (IgG) were increased to 3.4
g/dl and 5290 mg/dl, respectively. Immunoglobulin A (IgA) and immunoglobulin M (IgM) were
within the normal range. Antinuclear antibody was positive at a titer of 1:640 (speckled type) and
antibody to Ro (SS-A) was positive at a titer of 1:256. Antibodies to La (SS-B), double-stranded DNA,
single-stranded DNA, Sm, ribonucleoprotein (RNP), topoisomerase-l (Scl-70), histidyl-tRNA
synthetase (Jo-1) and centromere were negative. Antibody to caldiolipin and lupus anticoagulant were
negative. Serum complements protein C3, C4, and total hemolytic complement (CH50) were within
the normal range. Chest X-ray on admission demonstrated clear lung fields with enlarged pulmonary
arteries. Chest computed tomography revealed no interstitial shadow in lung fields and no
lymphadenopathy in mediastinum. Electrocardiogram showed right axis deviation and right ventricle
hypertrophy. Pulmonary function test was normal and arterial blood gas analysis on room air disclosed
pH of 7.42, PaCO2 of 34.9 Torr and PaO2 of 92.5 Torr. Echocardiography and Doppler
echocardiography showed enlargement of the right ventricle, paradoxical interventricular septal
movement, and severe tricuspid regurgitation (Fig 1a, b, ¢). Pulmonary perfusion scintigraphy showed
no segmental defect. Pulmonary arteriography demonstrated absence of necrotizing vasculitis and
thromboembolism. Right heart catheterization revealed severe precapillary PH (Table 1). Under
continued intravenous infusion of alprostadil (prostaglandin E1) to 30 ng/kg/min to test vasoreactivity,
the pulmonary artery pressure was significantly decreased by approximately 25%. Also, the
pulmonary resistance was reduced by approximately 20%.

At that time, the cause of PH in this patient was suspected of being pulmonary vasoconstriction.
Treatments with oral prostacyclin (prostaglandin 12 analogue) and warfarin were selected to reduce the

pulmonary artery pressure and prevent the pulmonary thromboembolism. However, there was no



significant reduction of the estimated pressure of the right ventricle seen on Doppler echocardiography
after administration of oral prostacyclin. The lung biopsy with video-associated thoracoscopy was
carried out to determine the significance and pathogenesis of the association with PH and SS. During
the perioperative period, hemodynamics were carefully observed and there was no exacerbation of PH.
Upon microscopic examinations, intimal and medial hypertrophy with narrowing vessel lumina and
plexiform lesions in the pulmonary arterioles were observed (Fig. 2a). The PH was given a
pathological classification of Heath-Edwards IV (16). Neither vasculitis nor microthrombosis of the
blood vessels was demonstrated. Interstitial pulmonary fibrosis related to CTD was not recognized.
Upon immunofluorescent examinations, depositions of complement protein (Clg) and
immunoglobulins (IgA and IgM) were observed in the pulmonary arteriolar walls (Fig. 2b, c, d). There
was no deposition of 1gG, complement protein C3 or C4.

After one month of treatment with prednisolone (50 mg/day), there was improvement of dyspnea
and reduction in the size of the right ventricle was observed in the echocardiogram (Fig. 1d, e, f).
Gammaglobulin and IgG levels feld to 1.7 g/dl and 1860 mg/dl, respectively. The patient was
discharged in June 1998, and the PH was treated with prednisolone (40 mg/day), prostacyclin and
warfarin for one month. After further treatment with prednisolone (30 mg/day) for two months, she
had no complaints of dyspnea and right heart catheterization showed a marked improvement in

pulmonary artery pressure (Table 1).

Discussion

It is well known that the prognosis for patients with CTD complicated severe PH is miserable and

no curative treatment is available (17). The difficulties of therapy in PH secondary to CTD may be

related to its complex mechanisms. It has been reported that the condition may result from multiple



etiological factors, such as pulmonary vasospasms induced by hypoxia and reduced pulmonary
vasculature associated with disorders in the airway and interstitial lung diseases (18);
thromboembolism related to abnormal coagulation (19); necrotizing vasculitis (20);
hypervasoconstriction in the pulmonary artery (18); endothelial injury associated to depositions of
immune complexes (10, 21); hyperviscosity syndrome (22); and imbalances in the production and
metabolism of several vasoactive substances produced in the pulmonary arteriolar endothelium (23,
24). After severe PH occurs, regardless of the type of primary pathological factor, interaction among
vasoconstriction, remodeling and in situ thrombosis of the pulmonary artery may modify the prognosis
(25).

Sato et al. reported two cases of SS associated with PH where histopathological information was
available (10). They detected the intimal concentric fibrocellular proliferation, medial hypertrophy and
plexiform lesion. They also detected depositions of 1gG, Clg, C3, C4, and C5 in the pulmonary
arterial wall, suggesting an immune complex-mediated injury. In the present case, there were
depositions of IgM, A, and C1q in the pulmonary arterial wall, but there were none of 1gG, C3, or C4.
In addition, there have been reports of the presence of antinuclear antibody and rheumatoid factor in
the wall of pulmonary vessels in two patients with PH secondary to SLE. Other reports showed that
immunoglobulins and complement fraction deposition in the pulmonary arterial wall in various CTD
with PH (9,26). These findings suggested that some immunological disturbance promotes the
development of pulmonary arteriopathy in the patients with CTD.

Recently, it has been reported that corticosteroids modulate a large number of proinflammatory
cytokines and vasoactive substances, such as thromboxane (29) and endothelin-1 (ET-1) (30, 31).
Several studies have found high plasma ET-1 concentrations in patients with PH (24, 32); therefore,
steroid therapy may contribute to recovery from PH, at least partly through decrease ET-1 production

in pulmonary vessels and epithelial cells. Also, steroid therapy may reduce pulmonary vascular



resistance in hyperviscosity of blood, because it brings about decreases in the excess production of
immune globulin.

The mechanism of immune deposition in pulmonary vessels has never been revealed in CTD. In
the present case, the initial components of the classical pathway of complements were found in the
similar parts of the pulmonary vesicles to previous reports (9, 10, 26). This observation suggests that
an antigen on the pulmonary artery may induce the activation of classical complement pathway. On
the other hand, it has been reported that immune deposits in the pulmonary vessels resembling those
observed in renal glomeruli in patients with SLE. Such immune deposits in the pulmonary vessels
have also been observed in patients without PH (27), so it is unlikely that PH is the cause of the
immune deposits in the pulmonary vessels. It is possible that immune deposits may be produced
through non-immunological mechanisms. However, there is still no evidence that presence of such
deposits in the pulmonary artery is a risk factor in patients with CTD unaffected by PH. The
relationship between immune deposition and involvement of pulmonary vessels in the present case is
puzzling and there might be unknown pathogenesis in PH. Although we know that there are many
unpublished cases which were not sensitive to immunosuppressive therapy, dramatic improvements
have occurred in patients with PH secondary to CTD following steroid therapy similar to the present
case (13, 28). There is some opposition to the use of the immunosuppressive therapy in this context
because of the lack of control study (17). While, immunosuppressive agents have been implicated in
adverse effects including severe infections. However, it will be valuable to discuss the possibility of
effectiveness of this therapy in each case now that there are several reports of successful outcome.

In conclusion, endothelial injury due to depositions of immune complexes may play an important
role in PH, and the reversibility of PH with corticosteroids may suggest that an immunological

disorder is related to the mechanisms of PH associated with SS.



10.

Reference

Ungerer RG, Tashkin DP, Furst D, Clements PJ, Gong H Jr, Bein M, Smith JW, Roberts N,
Cabeen W. Prevalence and clinical correlates of pulmonary arterial hypertension in progressive
systemic sclerosis. Am J Med 75: 65-74, 1983.

Wiener-Kronish JP, Solinger AM, Warnock ML, Churg A, Ordonez N, Golden JA. Severe
pulmonary involvement in mixed connective tissue disease. Am Rev Respir Dis 124: 499-503,
1981.

Salerni R, Rodnan GP, Leon DF, Shaver JA. Pulmonary hypertension in the CREST syndrome
variant of progressive systemic sclerosis (scleroderma). Ann Intern Med 86: 394-399, 1977.
Quismorio FP Jr, Sharma O, Koss M, Boylen T, Edmiston AW, Thornton PJ, Tatter D.
Immunopathologic and clinical studies in pulmonary hypertension associated with systemic
lupus erythematosus. Semin Arthritis Rheum 13: 349-359, 1984.

Kay JM, Banik S. Unexplained pulmonary hypertension with pulmonary arteritis in rheumatoid
disease. Br J Med 71: 53-59, 1977.

Quismorio FP Jr. Pulmonary involvement in primary Sjogren's syndrome. Curr Opon Pulm Med
2: 424-428, 1996.

Gudbjm sson B, Hedenstrom H, Stalenheim G, Hallgren R. Bronchial hyperresponsiveness to
methacholine in patients with primary Sjégren's syndrome. Ann Rheum Dis 50:36-40, 1991.
Hedgpeth MT, Boulware DW. Pulmonary hypertension in primary Sjogren's syndrome. Ann
Rheum Dis 47:251-253, 1988.

Asherson RA, Hughes GR. Pulmonary hypertension in Sjogren's syndrome. Ann Rheum Dis
47:703-704, 1988.

Sato T, Matsubara O, Tanaka Y, Kasuga T. Association of Sjogren's syndrome with pulmonary

hypertension: report of two cases and review of the literature. Hum Pathol 24: 199-205, 1993.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Sowa JM. The association of Sjogren's syndrome and primary pulmonary hypertension. Hum
Pathol 24:1035-1036, 1993.

Biyajima S, Osada T, Daidoji H, Hisaoka T, Sakakibara Y, Tajima J, Nakazawa M, Kuroda H,
Kobayashi S. Pulmonary hypertension and antiphospholipid antibody in a patient with Sjégren's
syndrome. Intern Med 33:768-772, 1994.

Mariette X, Brenot F, Brouet JC. Recovery from pulmonary hypertension with steroid therapy in
a patient with Sjogren's syndrome and polymyositis. J Rheumatol 21:772-773, 1994.

Gallerani M, Govoni M, Ricci L, Zanardi F, Percoco G, Toselli T, Trotta F. A 49-year-old
woman with dyspnoea, palpitations and syncope. Int J Cardiol 55: 67-78, 1996.

Heath D, Edwards JE. The pathology of hypertensive pulmonary vascular disease. Circulation
18: 533-47, 1958.

Asherson RA, Higenbottam TW, Dinh Xuan AT, Khamashta MA, Hughes GR. Pulmonary
hypertension in a lupus clinic: experience with twenty-four patients. J Rheumatol 17:1292-1298,
1990.

Sanchez O, Humbert M, Sitbon O, Simonneau G. Treatment of pulmonary hypertension
secondary to connective tissue diseases. Thorax 54:273-277, 1999.

Kasukawa R, Nisimaki T, Takagi T, Miyawaki S, Yokohari R, Tsunematsu T. Pulmonary
hypertension in connective tissue disease. Clinical analysis of sixty patients in multi-institutional
study. Clin Rheumatol 9: 56-62, 1990.

Risk for venous thrombosis related to antiphospholipid antibodies in systemic lupus
erythematosus--a meta-analysis. Wahl DG, Guillemin F, de Maistre E, Perret C, Lecompte T,
Thibaut G. Lupus 6:467-73, 1997.

Young RH, Mark GJ. Pulmonary vascular changes in scleroderma. Am J Med 64: 998-1004,

1978.



21.

22.

23.

24.

25.

26.

27.

28.

29.

Quismorio FP Jr, Sharma O, Koss M, Boylen T, Edmiston AW, Thornton PJ, Tatter D.
Immunopathologic and clinical studies in pulmonary hypertension associated with systemic
lupus erythematosus. Semin Arthritis Rheum 13: 349-59, 1984.

Eaton AM, Serota H, Kernodle GW Jr, Uglietta JP, Crawfold J, Fulkerson WJ. Pulmonary
hypertension secondary to serum hyperviscosity in a patient with rheumatoid arthritis. AmJ

Med 82: 1039-1045, 1987,

Christman BW, McPherson CD, Newman JH, King GA, Bernard GR, Groves BM, Loyd JE. An
imbalance between the excretion of thromboxane and prostacyclin metabolites in pulmonary
hypertension. N Engl J Med 237:70-75, 1992.

Stewart DJ, Levy RD, Cernacek P, Langleben D. Increased plasma endothelin-1 in pulmonary
hypertension: a marker mediator of disease? Ann Intern Med 114: 467-469, 1991.

Olschewski H, Olschewski A, Rose F, Schermuly R, Schutte H, Weissmann N, Seeger W,
Grimminger F. Physiologic basis for the treatment of pulmonary hypertension. J Lab Clin Med.
138: 287-97, 2001.

Yeo PPB, Sinniah R. Lupus cor pulmonale with electoron microscope and immunofluorescent
antibody studies. Ann Rheum Dis 34: 457-458, 1975.

Brentjens J, Ossi E, Albini B, Sepulveda M, Kano K, Sheffer J, Vasilion P, Marine E, Baliah T,
Jockin H, Andres G. Disseminated immune deposits in lupus erythematosus. Arthritis Rheum
20: 962-968, 1977.

Dahl M, Chalmers A, Wade J, Calverley D, Munt B. Ten year survival of a patient with
advanced pulmonary hypertension and mixed connective tissue disease treated with
immunosuppressive therapy. J Rheumatol 19: 1807-1809, 1992.

Ozaki N, Beharry K, Nishihara KC, Akmal Y, Ang JG, Modanlou HD. Differential regulation of
prostacyclin and thromboxane by dexamethasone and celecoxib during oxidative stress in

newborn rabbits. Prostaglandins Other Lipid Mediat. 2002 Sep;70(1-2):61-78.

10



30.

31.

32.

Koshino Y, Hayashi T, Matsukawa S, Asazuma K, Eguchi K, Kato H, Nakai T, Miyamori I.
Dexamethasone modulates the expression of endothelin-1 and -A receptors in A7r5 vascular
smooth muscle cells. J Cardiovasc Pharmacol. 1998 Oct;32(4):665-72.

Calderon E, Gomez-Sanchez CE, Cozza EN, Zhou M, Coffey RG, Lockey RF, Prockop LD,
Szentivanyi A. Modulation of endothelin-1 production by a pulmonary epithelial cell line. I.
Regulation by glucocorticoids. Biochem Pharmacol. 1994 Nov 29;48(11):2065-71.

Cacoub P, Dorent R, Nataf P, Carayon A, Riquet M, Noe E, Piette JC, Godeau P, Gandjbakhch I.
Endothelin-1 in the lungs of patients with pulmonary hypertension. Cardiovasc Res. 1997

Jan;33(1):196-200.

11



Figure legend

Figure 1.

Transthoracic echocardiograms on admission (a to ¢) and at 5week after treatment with corticosteroids
(dtof)

The left ventricle is deformed by the markedly enlarged right ventricle (a to c). The size of the right
ventricle is reduced (d), and the deformation of the left ventricle is improved with corticosteroids (e, f).

a, d: Apical four-chamber views. b, c, e, f: Parasternal short-axis views in diastole (b,e) and systole (c,

f).

Figure 2.

Microscopic findings of lung biopsy specimen. a: intimal and medial hypertrophy with narrowing
vessel lumina, and plexiform lesions in the pulmonary arterioles (HE stain, X100), b: Deposition of
C1q in the pulmonary artery (immunofloresent stain, X100), c: Deposition of IgA in the pulmonary
artery (immunofloresent stain, X100), d: Deposition of IgM in the pulmonary artery (immunofloresent

stain, X100).
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Table

Table 1.

Baseline PGE1 PSL+PGI2
MSAP (mmHg) 79 61 98
MPAP (mmHg) 43 31 30
CO (liters/min) 5.16 4.69 5.02
Sa02 (%) 96 95 96

Hemodynamic variables at baseline (Baseline), in response to the infusion of prostaglandin E1 (PGEL),
and long-term administrations of prednisolone and oral prostacyclin analogue (PSL+PGI2).
Abbreviations: PGEL, prostaglandin E1, PSL; prednisolone, PGI12; oral prostacyclin analogue; mSAP,
mean systemic arterial pressure; mPAP, mean pulmonary artery pressure; CO, Cardiac output; SaO2,

Systemic artery oxygen saturation.
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Fig.1

15cm 30H:

Fig.2
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