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Abstract:

Yellow nail syndrome (YNS) pleurisy is often difficult to control, and pathological examinations have
rarely been reported. We herein report a case of bucillamine-induced YNS in which histopathology of the pa-
rietal pleura revealed hyperplasia of the lymphoid follicles and lymphangiectasia. Even after the discontinu-
ation of bucillamine, the pleurisy and lymphedema showed no change. Based on the histopathological find-
ings showing similarity to rheumatoid pleurisy, we administered corticosteroid treatments, and both the pleu-
risy and lymphedema improved. The findings in the present case suggest that, in bucillamine-induced YNS,
pleurisy may be related to inflammation caused by rheumatoid arthritis in addition to abnormalities in lym-

phatic vessels.
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Introduction

Yellow nail syndrome (YNS) is a rare disease that is char-
acterized by thickened and slowly growing yellow nails,
lymphedema, and chronic respiratory involvement, such as
pleurisy. The etiology of YNS remains unclear. Functional
abnormalities in the lymphatic vessels are considered a
cause of YNS (1, 2), although dilated lymphatic vessels have
been reported in YNS in a few articles (3, 4). Rheumatoid
arthritis (RA) is a disease that has been associated with two
types of YNS (spontaneous and therapy-related YNS) (5).
Bucillamine, a disease-modifying anti-rheumatic drug, is a
major causal drug of YNS. Interestingly, yellowish nails im-
prove in 90.3% of patients after bucillamine is discontinued,
but pulmonary manifestations and lymphedema improve in
only 35% and 30.8% of these patients, respectively (6). This
inconsistency in results suggests that different mechanisms

are responsible for the development of pulmonary lesions
and nail abnormalities in YNS (6). Detailed pathological ex-
aminations of bucillamine-induced YNS have rarely been re-
ported.

We herein report a case of bucillamine-induced YNS that
was successfully treated using corticosteroids. The patient
had a parietal pleura that presented as hyperplasia of the
lymphoid follicles and lymphangiectasia.

Case Report

An 86-year-old Japanese woman was admitted to the hos-
pital for dyspnea that had developed 1 week before her ad-
mission and subsequently worsened. She had a two-year his-
tory of RA that was treated with bucillamine. All of the pa-
tient’s fingernails and toenails had become yellowish and
thickened, and she had not needed to cut those nails for six
months (Fig. 1).
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Figure 1.

Photographs showing yellowish finger and toe nails.

Figure 2. Chest radiography (A) and computed tomography (B, C) taken upon admission showing
bilateral pleural effusion without apparent pulmonary lesions or thickened pleura.

The patient had never been a smoker. She presented with
finger joint swelling with ulnar deviation, but the arthritis
had been controlled for two years. She also presented with
massive edema around her trunk and legs. Her body weight
had increased from 36 kg to 43 kg over 7 months. Her pe-
ripheral oxygen saturation (SpO.) was 94% on ambient air.
Chest radiography and computed tomography showed bilat-
eral pleural effusion without apparent pulmonary lesions or
thickened pleura (Fig. 2). Radiography showed joint destruc-
tion and deformities in her hands, feet and knees. Labora-
tory data showed elevated C-reactive protein (2.5 mg/dL)
and hypoalbuminemia (2.5 g/dL) levels with proteinuria
(1.25 g/day). Her serum test was positive for rheumatoid
factor and anti-cyclic citrullinated peptide antibodies but
negative for anti-SS-A antibodies. Cardiac ultrasonography
ruled out heart failure.

We performed thoracentesis once on each side. Bilateral
pleural effusion comprised an exudate with lymphocytic pre-
dominance [86.3% (right) and 92.2% (left)] and no malig-

nant cells. The pleural effusion also showed normal levels of
tumor markers, adenosine deaminase (ADA) [25.5 TU/L
(right), 25.1 TU/L (left)], and glucose [122 mg/dL (right),
112 mg/dL (left)]. Cultures of the pleural effusion for bacte-
ria or mycobacteria showed negative results.

We diagnosed the patient with bucillamine-induced YNS
and discontinued bucillamine, instead administering salazo-
sulfapyridine. One week after bucillamine was discontinued,
the patient’s nails began to gradually grow, but the pleural
effusion and lymphedema did not change. Ten days after
bucillamine was discontinued, medical thoracoscopy was
performed and revealed multiple small, translucent nodules
on the parietal pleura (Fig. 3). Large parietal pleura speci-
mens were obtained with forceps using a peeling action. A
pathological examination revealed hyperplastic lymphoid
follicles with massive infiltration of plasma cells and lym-
phocytes but without granuloma (Fig. 4A-C). Immunohisto-
chemical staining for CD3, 4, 8, and 20 showed that the
Iymphoid tissue in the pleura consisted of reactive hyperpla-
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sia. The CD20-positive cells were surrounded by T cells
(predominantly CD4-positive cells), consistent with a lym-
phoid follicular structure (data not shown). Immunohisto-
chemical staining for IgG, IgA, ¥, and A showed polyclonal-
ity in the plasma cells, with a small percentage of the cells
revealed to be IgG4-positive (data not shown). Immunohis-
tochemistry performed using D2-40, a monoclonal antibody
for lymphatic epithelium, revealed dilated lymphatic vessels
in the subpleural area (Fig. 4D and E). Diseases other than
RA that are frequently associated with hyperplasia of the
lymphoid follicles were excluded.

Because RA-induced inflammation may have been a con-

Figure 3. A medical thoracoscopic examination showing
multiple small, translucent nodules on the parietal pleura.

tributing factor, we administered prednisolone (30 mg/day).
After two weeks of this treatment, the patient needed no ad-
ditional thoracentesis, and her lymphedema gradually im-
proved. We began to taper the prednisolone after three
weeks. After four weeks of prednisolone, she was dis-
charged from our hospital. The corticosteroid dose was
gradually tapered to 5 mg/day by her home doctor. One year
later, she was re-admitted to our hospital because she was
vomiting blood as a result of gastric cancer. At that time,
she had not presented with any recurrence of pleural effu-
sion, yellow nails, or lymphedema while on 5 mg/day of
prednisolone (Fig. 5). She was transferred to a local hospital
for palliative care and subsequently passed away.

Discussion

To our knowledge, this is the first report of bucillamine-
induced YNS accompanied by hyperplastic lymphoid folli-
cles and lymphangiectasia in the parietal pleura. Steroid
treatment was effective in controlling pleural effusion in the
present case. These findings suggest that inflammation due
to RA can be related to bucillamine-induced YNS pleurisy.

Nakagomi et al. reported that the clinical manifestations
of bucillamine-induced YNS include yellow nails (100% of
38 patients), lymphedema (37.1%), and pulmonary involve-
ment (52.6%) (6). The chemical structure of bucillamine is
similar to that of cysteine, a component of the keratin in
nails, and this likely contributes to the mechanism underly-
ing the development of yellow nails in these patients. Thus,
bucillamine intake induces a yellow color in the nails, and

Figure 4. A histopathological examination of the parietal pleura demonstrating hyperplasia in lym-

phoid follicles exhibiting enlarged germinal centers and massive infiltration by plasmacytes and lym-
phocytes. The epithelioid cell layer was present as a membrane apart from the stroma (Hematoxylin
and Eosin staining: A, x10; B, x100; C, x20). Immunohistochemical staining for the lymphatic endo-
thelial marker D2-40 showed that the lymphatic vessels in the subpleural area were dilated (D, x20;

E, x100).
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Figure 5. The clinical course of the case. The size of the gray triangle in the figure indicates the

volume of pleural effusion.

discontinuing bucillamine should therefore return the yel-
lowish nails to their normal color. Because pulmonary mani-
festations and lymphedema may not be treated by discon-
tinuing bucillamine alone, other mechanisms have been sug-
gested to explain the development of pleurisy (6).

Severe mononuclear cell infiltration with hyperplasia of
the lymphoid follicles in the pleura was found in the present
case, suggesting that RA-induced inflammation was involved
in the development of the pleurisy. Lymphoid follicles in the
pleura are ectopic lymphoid tissues and are induced by
chronic inflammation, especially in cases of autoimmune
disease, and chronic infection. In autoimmune diseases, ec-
topic well-formed lymphoid follicles are most commonly
found in RA and Sjogren’s syndrome, although ectopic lym-
phoid tissues, such as lymphoid aggregation, have been
documented in other autoimmune diseases (7). In the present
case, autoimmune diseases other than RA, chronic infection,
and lymphoproliferative diseases were ruled out.

The results in our patient suggest that there were shared
clinical and pathophysiological features between pleurisy
and RA pleurisy based on the following three findings: first,
the pathological findings in the pleura resembled those ob-
served in RA-induced inflammation (e.g., mononuclear cell
infiltration with lymphoid follicles); the pleurisy
persisted after bucillamine was discontinued; and third, cor-
ticosteroids effectively treated the pleurisy. In addition, there
was a previously reported case of YNS in a patient with RA
in which no treatment was administered for RA that could
have induced YNS, suggesting that there are shared mecha-
nisms between YNS and RA (8). Furthermore,
articular inflammation often develops independent of arthri-
tis activity (9). These data collectively suggest that bucil-
lamine can cause inflammation with lymphoid follicles simi-
lar to those observed in RA and/or induce rheumatoid pleu-

second,

extra-

risy itself.

The present case also showed marked lymphangiectasia in
the pleura. Both YNS and RA are diseases with impaired
lymphatic clearance (10). However, only a few studies of
YNS patients have reported finding lymphangiectasia in
pathological examinations of the visceral and parietal
pleura (3) or the intestines (4), and no other pathological
findings have been described (11). Because lymphangiecta-
sia is induced by lymphoid follicles in Crohn’s disease (12),
we speculate that hyperplasia of the lymphoid follicles in-
duces a downstream obstruction of the lymph flow, resulting
in the dilatation of lymph vessels.

In our patient, corticosteroids effectively treated the pleu-
ral effusion in YNS, supporting the notion that RA-induced
inflammation was involved in the development of pleurisy.
There are no current treatment strategies for bucillamine-
induced YNS. YNS pleurisy is often difficult to control, and
many treatments have been applied with the aim of control-
ling pleural effusion. These include thoracentesis, pleurop-
eritoneal shunting, pleurovenous shunting, octreotide, vita-
min E, and macrolides (13). Pleurodesis and decortication/
pleurectomy appear to be the most effective treatments for
YNS (14), but these invasive treatments have not been ade-
quately adapted for use in elderly patients. We found no re-
ports that explored the efficacy of corticosteroids for con-
trolling idiopathic YNS. However, in cases of bucillamine-
induced YNS, corticosteroid treatment may be an option
when discontinuing bucillamine fails to improve the pleu-
risy.

We analyzed eight reported cases of bucillamine-induced
YNS pleurisy, including the present one (Table) (6, 15-20).
Rheumatoid pleurisy exhibits male dominance, even though
there is female dominance in RA. Rheumatoid pleurisy pa-
tients also present with unilateral pleural effusion with exu-
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Table. Reported Cases of Bucillamine-induced YNS Pleurisy.
Pleural effusion
Age
No. ¥) Sex  Bilateral or Exdate/ Glu ADA RF Lymphcyte
unilateral transdate (mg/dL) (IU/L) (U/mL) (%)
1 46 F  Bilateral Exdate 110 NA 39.7 NA
2 50 F  Unilateral NA NA NA NA NA
3 71 F Bilateral ~ Exdate NA NA NA NA
4 67 F Unilateral Exdate 105 24.8 <0.7 91
5 75 M Bilateral NA NA NA NA NA
6 81 M Bilateral Exdate NA NA Low level NA
7 80 F Bilateral ~ Exdate 115 8.9 233 Lymphocyte
dominant
8§ 8 F  Bilateral Exdate 122/112* 25.5/25.1% 55/NA*  86.3/92.2*
Pathological Duration Treatment for YNS Efficacy of treatments
. C Treatment
examination of ' " '\ g Of BUC  Discontinuation  Other Pleural Nail Reference
parietal pleura ™ of Buc agents effusion a
NA Buc+MTX+ 6 Yes VitE No Improved 15
PSL
NA Buc 1 Yes SASP Improved Improved 16
NA Buc 8 Yes VitE, Zn No Improved 17
NA Buc 4 Yes VitE No No 18
NA Buc 9 Yes NA No Improved 6
Chronic Buc NA NA NA NA NA 19
inflammation
Chronic fibrosing Buc+MTX NA No CAM Improved Improved 20
pleuritis
Hyperplastic Buc 2 Yes PSL Improved Improved  Present
lymphoid follicles case

with massive

infiltration of
plasma cells and

lymphocytes

*right/left. M: Male, F: Female, TP: total protein, ADA: ade
YNS: yellow nail syndrome, Buc: bucillamine, MTX: me
salazosulfapyridine, Zn: zinc, CAM: clarithromaycin

date, lymphocyte dominance, low glucose levels (21), and
elevated levels of ADA (22) in the effusion. However, the
eight cases of bucillamine-induced YNS we evaluated (Ta-
ble) exhibited female dominance (6/8) and presented with
bilateral pleural effusion (6/8), exudate with lymphocyte
dominance (6/6), and normal glucose and ADA levels (3/3).
The findings in the present case were consistent with those
described in previous reports of bucillamine-induced YNS,
regardless of the existence of lymphoid follicles in the
pleura. While these findings suggest that there are clinical
and histopathological between bucillamine-
induced YNS pleurisy and rheumatoid pleurisy, we also
identified differences between these conditions in the clini-
cal manifestations (laterality) and laboratory data associated
with the pleural effusion (e.g., cell components and glucose
and ADA levels).

In conclusion, our findings in the present case suggest
that pleurisy in bucillamine-induced YNS may be associated
with RA-induced inflammation in addition to abnormalities
in lymphatic vessels. Hence, corticosteroids are a potential

similarities

nocin deaminase, NA: not applicable, RF: rheumatoid factor,
thotrexate, PSL: predonisolone, Vit E: vitamine E, SASP:

treatment option for uncontrolled pleurisy associated with
bucillamine-induced YNS.
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