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Abstract We report a patient who had a 4-year history of
adult-onset Still’s disease (AOSD) and showed a prominent
increase in large granular lymphocytes (LGL) when she
developed severe Pseudomonas conjunctivitis due to
Pseudomonas aeruginosa, skin eruptions, liver damage, and
abnormal findings in coagulation studies, without any evi-
dence of active viral activation, hemophagocytosis, or ma-
lignancies. The increased LGL cells were CD3(+)CD8(+),
and disappeared promptly after the administration of
antibiotics combined with prednisolone, with subsequent
stabilization of her general condition.

Key words Adult-onset Still’s disease (AOSD) - Large
granular lymphocytes (LGL)

Introduction

Large granular lymphocytes (LGL) are identified as cells
larger than normal lymphocytes, and with abundant cyto-
plasm containing prominent azurophilic granules. They are
divided into two major lineages; CD3(—) natural killer
(NK)-cell and CD3(+) T-cell types. Clonal expansion of
peripheral CD3(+)CD8(+) LGL is observed in approxi-
mately one third of patients with Felty’s syndrome."” On

R. Tabata (D<)

Department of Internal Medicine, Hyogo Prefectural Tsukaguchi
Hospital, 6-8-17 Minamitsukaguchi, Amagasaki 661-0012, Japan
Tel. +81-6-6429-5321; Fax +81-6-6422-7405

e-mail: fumitabata@oct.zaq.ne.jp

C. Tabata
Department of Respiratory Medicine, Graduate School of Medicine,
Kyoto University, Kyoto, Japan

H. Fukuda

Department of Ophthalmology, Osaka Kita Japan Post Hospital,
Osaka, Japan

H. Kotani
Department of Internal Medicine, Osaka Kita Japan Post Hospital,
Osaka, Japan

the other hand, patients with T-cell lineage large granular
lymphocytic lymphoma are known to have a high incidence
of autoimmune disorders.*

We report here the unique case of a female patient with
a 4-year-history of adult-onset Still’s disease (AOSD), com-
plicated by a markedly elevated number of CD3(+)CD8(+)
LGL, in both the peripheral blood and bone marrow, when
she developed severe conjunctivitis, skin eruptions, liver
damage, and abnormal findings in coagulation studies. Al-
though transient CD3(+) LGL expansion can be observed
in cases of viral infections such as Epstein—Barr (EB) virus,
none of the viruses examined was shown to be active, and
localized orbital cellulitis caused by Pseudomonas infection
was the only sign of significant infection.

Case report

A 28-year-old woman was admitted to our hospital for occa-
sional fever of 3 days duration, skin eruption, conjunctivitis
of the left eye, and liver dysfunction. Previously, she had
been treated with a gradually tapered dosage of predniso-
lone for 4 years since the initial diagnosis of adult-onset
Still’s disease (AOSD): at onset, she developed antibiotic-
refractory persistent fever for 8 weeks, arthralgia with
multiple joint swelling, swelling of several lymph nodes, and
hepatosplenomegaly. A transient “salmon-pink” skin rash
was observed during the febrile state. Laboratory findings
showed liver damage and elevation of the white blood cell
count with neutrophilia. The serum ferritin level was highly
elevated, but neither rheumatoid factors nor antinuclear
antibodies were detected. No firm evidence to support the
presence of active infections or malignancies was obtained,
and a diagnosis of AOSD was made according to the re-
ported criteria,” with major criteria 1-4 and minor criteria
2-4. The administration of prednisolone (30mg/day) rap-
idly induced clinical and laboratory improvement, and she
was then placed on a daily maintenance dose of 8mg.

At the current admission, she had small lymph nodes in
the bilateral cervical and right axillary regions, but
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Fig. 1. Computed tomographic image of the head showing swelling of
the left eyelid. The axis of the left eyeball is slightly shifted toward the
ear, suggesting the paralysis of cranial nerves. No mass lesions oppress-
ing the nerves are seen in the brain

hepatosplenomegaly was not present. Skin eruptions of 1-
2mm in diameter were observed all over her body. She also
suffered from severe edema and ptosis of the left eyelid
accompanied by chemosis, with disturbed motility and
visual acuity of the left eye, which led to a suspicion of
paralysis of the oculomotor, abducens, and trochlear
nerves. Computed tomography of the head showed severe
swelling of the left eyelid (Fig. 1), with no intracranial
lesions. Subsequently, a diagnosis of serious orbital cellulitis
was made when Pseudomonas aeruginosa was isolated from
the discharge, but not from blood culture. No evidence of
other infections or malignancies was observed by chest X-
ray, and cardiac or abdominal ultrasonography. Laboratory
findings revealed glutamyl oxaloacetic transaminase 347 1U/
ml, glutamyl pyruvic transaminase 187 IU/ml, alkaline phos-
phatase 612 1U/ml, total bilirubin 2.4 mg/dl, lactate dehydro-
genase (LDH) 1800 1U/ml, and C-reactive protein 2.2 mg/dl.
Other laboratory data supported the diagnosis of dissemi-
nated intravascular coagulation (DIC) according to the cri-
teria of the Ministry of Health, Labour and Welfare, 1998
version: platelet count 11.8 x 10%ul (score 1), fibrinogen
147mg/dl (score 1), fibrinogen/fibrin degradation products
80 pg/dl (score 3) and AOSD as a basal disease (score 1), D
dimer >30 pg/ml (normal, <1.0), o,-plasmin inhibitor-
plasmin complex 6.2ug/ml (normal, <0.8), and thrombin
antithrombin III complex 24.2ng/ml (normal, <3.0). The
white blood cell count was 7700 /ml, and included 64%
atypical lymphocytes (Fig. 2A) with reduced neutrophils

Fig. 2. A Atypical lymphocytes are increased in the peripheral blood
on the day of admission. The cells are larger than normal lymphocytes
and have abundant cytoplasm containing fine granules (May—Giemsa
stain, x1000). B Atypical lymphocytes are also increased in the bone
marrow. Dysplasia is not observed in erythroid cells, myeloid cells, or
megakaryocytes (May-Giemsa stain, x1000)

(17%). They were large with abundant cytoplasm contain-
ing fine granules (LGL). The percentages of CD4+ and
CD8+ cells in peripheral blood mononuclear cells were
15.9% and 82.9%, respectively. Bone marrow aspiration
revealed an increase (29%) in such atypical lymphocytes
(Fig. 2B). The percentage of macrophages was 0.4%, with
no hemophagocytosis. Flow cytometric analysis showed
that more than 90% of these cells were positive for CD2,
CD3, CDS, CD7, and CD8. HLA-DR was positive in 67.9%
of the cells, while CD56 was partially positive (13.6%).
Chromosomal analysis showed a normal karyotype (46,
XX). Both anti-nuclear antibodies and rheumatoid factors
were negative. Serum ferritin (>3000ng/ml; normal range,
3.4-89) and soluble IL-2 receptor (sIL-2R, 7430 U/ml; nor-
mal, 220-530) were highly elevated. None of the viruses



examined was demonstrated to be activated, as follows; EB-
VCA IgG, 1:160; EB-VCA IgM, less than 1:10; EBNA,
1:40; herpes simplex virus (HSV) IgM (EIA), 0.28 (normal,
<0.80); human herpes virus type 6 (HHV-6) DNA (serum),
<1.0 x 10* copies/ml; and cytomegalovirus (CMV) antigen
C7-HRP, negative. The activity of hepatitis B included HBe
antigen (RIA cutoff index) of 0.4 (negative, <0.9), HBe
antibody (RIA, inhibition%) of 100 (positive, >70), and
HBYV DNA (PCR) of 3.4 log copies/ml (normal, <2.6). The
serum cytokine levels upon admission were as follows;
interferon (IFN)-y (EIA), 2.8IU/ml (normal, <0.1);
interleukin (IL)-6, 7.8 pg/ml (normal, <4.0), and no detect-
able tumor necrosis factor (TNF)-o.

Antibiotics (meropenem trihydrate 1g/day) and pred-
nisolone (30mg per day) were administered on day 2 of
admission in combination with additional canthotomy per-
formed on day 3 for decompression of the optic nerve, but
no specific therapy was given for DIC. Atypical lympho-
cytes disappeared from the peripheral blood on the 5th day.
The patient’s ocular symptoms gradually disappeared and
her visual acuity, eye movement, and visual field returned
to normal on the 14th hospital day. Abnormal laboratory
findings of liver functions and coagulation studies returned
to the normal range 1 week after the initiation of treatment.
Serum levels of ferritin and sIL-2R also gradually im-
proved, and 3 weeks later they were, respectively, 21 ng/ml
and 301U/ml. The patient was thereafter treated with a
tapered dosage of corticosteroid without recurrent episodes
of LGL expansion or hepatitis B viral activation, based on a
liver function test and HBV DNA (PCR).

Discussion

Adult-onset Still’s disease is a rare inflammatory rheumatic
disease, characterized by a sudden onset of high spike fever,
arthralgia, and transient skin rash,’ with variable clinical
courses ranging from spontaneous remission to a fatal
course when complicated by severe liver damage or DIC.
In some reported life-threatening cases, associated hemo-
phagocytosis suggested a relationship with macrophage
activation syndrome (MAS).”” Additional findings in pa-
tients with AOSD or juvenile rheumatoid arthritis include
increased levels of cytokines.'”" The first-line therapy is
nonsteroidal anti-inflammatory drugs and corticosteroids,
but antirheumatic drugs are used for chronic symptoms
such as arthralgia.

Our patient’s condition had been well controlled for 4
years with corticosteroids, which were tapered very slowly
to avoid the reactivation of AOSD and hepatitis B virus.
Recently, lamivudine therapy has been introduced as an
optimal therapeutic choice for the prevention of immuno-
suppressive-induced HBV reactivation in HB carriers.”
However, our patient refused this medication because she
was concerned about possible pregnancy, and it is very
likely that continued steroid therapy due to AOSD or
underlying AOSD itself had paved the way for severe
Pseudomonas infection.
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It is likely that her course was part of an exacerbation of
smoldering AOSD, considering the high levels of LDH,
ferritin and sIL-2R, although the nature of skin eruptions
was not typical and hemophagocytosis was absent at least in
the bone marrow. The clinical significance of serum levels
of IFN-y, IL-6, and TNF-a is still unclear in AOSD due to
limitations in the methods used for measurement and the
lack of published information. Notably, her course was
characterized by marked expansion of LGL. Several reports
have demonstrated that the proliferation of LGL is caused
by stimulation by bacteria.'”” However, in this case,
Pseudomonas infection was only limited to a local area
involving the bulbar conjunctiva, and the portal site ap-
peared to be corneal infection with contaminated contact
lenses. Moreover, it has been reported that expanded LGL
observed during bacterial infection are mostly associated
with NK phenotypes,'*" while in this case they were pre-
dominantly composed of CD8(+) T cells with a small frac-
tion of CD56(+) cells. Our patient required a prompt
initiation of treatment due to the risk of blindness by pres-
sure secondary to severe orbital cellulitis, and hence, did
not have time to undergo complete examinations including
Ga scintigram, although general examination including
chest X-ray and abdominal sonogram detected no other foci
of suspected infection or lymph node swelling. Therefore,
underlying malignancy is unlikely. The rare possibility of
concomitant viral activation such as EB virus, HSV, CMV,
and HHV-6 should still be investigated.

Taken together, we speculate that severe Pseudomonas
infection induced exacerbation of AOSD, followed by he-
patic dysfunction and DIC with underlying disturbance of
immune function and stress response. As a consequence,
marked expansion of LGL was induced. There have been
no previous reports on LGL expansion in the course of
AOSD.
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