—Case Reports—

An 8-Year-Old Girl with Autoimmune Hepatitis Following Aplastic Anemia
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We herein report a case of severe aplastic anemia diagnosed in an 8-year-old girl with a previous diag-

nosis of autoimmune hepatitis. We found significantly increased CD8+ and CD68+ cell numbers in her

bone marrow, which can induce severe organ damage, refractory to immunosuppressive therapy.

(J Nippon Med Sch 2018; 85: 241-244)
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Introduction

Autoimmune hepatitis is active hepatitis characterized
serologically by the presence of circulating autoantibod-
ies. Histologically, this disorder exhibits dense mononu-
clear cell infiltrates in the portal tracts and progressive
destruction of the hepatic parenchyma. Without treat-
ment, autoimmune hepatitis often progresses to cirrhosis.
Reported cases of autoimmune hepatitis in children are
extremely rare'.

Hepatitis-associated aplastic anemia is also rare, ac-
counting for 3-5% of all aplastic anemia cases’. Patients
typically develop severe aplastic anemia 2 to 3 months
after an episode of acute hepatitis. If untreated, hepatitis-
associated aplastic anemia is often fatal and presents
within a few months after the onset of hepatitis.

Here, we report a case of aplastic anemia diagnosed in
an 8-year-old girl with a previous diagnosis of autoim-
mune hepatitis. Although she was treated with anti-
thymoglobulin with cyclosporine, no hematological im-
provement was observed. She was then treated with he-
matological stem cell transplantation from a human leu-
kocyte antigen (HLA) identical sibling, and subsequently
exhibited a normal hematopoiesis condition as well as
improvement of her hepatitis. We found an increased ra-
tio of CD68-positive cells in initial bone marrow speci-
mens when compared to another patient with aplastic
anemia who showed an improved hematological condi-
tion after treatment with anti-thymoglobulin and cy-

closporine.

Case

An 8-year-old girl was admitted to our hospital because
of jaundice and general fatigue. There was no family his-
tory of hepatitis, autoimmune disease, or hematological
disorders. She had not received any blood transfusions.
On admission, her skin and ocular bulbs were icteric,
and there was no hepatosplenomegaly. Laboratory ex-
amination showed the following: aspartate aminotrans-
ferase (AST), 1,215 U/L; alanine aminotransferase (ALT),
887 U/L; alkaline phosphatase (ALP), 1,596 U/L; total
bilirubin, 11.5 mg/dL; direct bilirubin, 9.7 mg/dL; total
protein, 5.8 g/dL; IgG, 874 mg/dL; hemoglobin (Hb),
13.9 g/dL; red blood cell count (RBC), 480x10*/uL; white
blood cell count (WBC), 4,510/pL (neutrophils (Nt)
43.4%, lymphocytes (Lym) 45.5%, monocytes (Mono)
8.8%, eosinophils (Eos) 1.8%, basophils (Baso) 0.5%); and
platelets, 17.0x10*/pL.

Nine days after admission, her leukocyte and platelet
counts decreased rapidly to 2,000/uL, and 6.4x10*/uL re-
spectively. We considered her diagnosis to be aplastic
anemia associated with hepatitis.

Pathological examination of her liver and bone marrow
showed chronic active hepatitis with lobular involvement
and piecemeal necrosis, with bridging necrosis and reset-
ting of liver cells (Fig. 1), and slightly hypocellular bone
marrow. Her HLA typing showed A2 A24 B7 B35 DRI1
DR4. Viral examination was negative for hepatitis A, B,
C, D, parvovirus, Epstein-Barr virus, adenovirus,
varicella zoster virus, cytomegalovirus, and virus isola-

tion. Autoantibody examination showed anti-nuclear an-
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Fig. 1 Pathological findings of the liver (Hematoxylin

Eosin staining 400x). Lobular involvement and
piecemeal necrosis, with bridging necrosis and re-
setting of liver cells were observed. The pathologi-
cal diagnosis was chronic active hepatitis.

tigen X80 (homogenous), anti-smooth muscle antibody
%20 and other antibodies, including anti-mitochondria
antibody, anti-LKM-1 antibody, anti-DNA antibody, anti-
ssDNA antibody, anti-dsDNA antibody, anti-ss-A/Ro an-
tibody, anti-ss-B/La antibody, MPO-ANCA, PR3-ANCA,
anti-platelet antibody, anti-CL-B2GP1 complex, anti-
cardiolipin IgG, were negative. The criteria for autoim-
mune hepatitis’, female (+2), ALP: AST (or ALT) ratio 1.6
(+2), serum IgG 874 U (0), antinuclear antibodies (ANA)
1:80 (+2), anti-mitochondria antibody negative (0), hepati-
tis viral marker negative (+3), drug history none (+1), av-
erage alcohol intake <25g/day (+2), interface hepatitis
(+3) and rosetting of liver cells (+1) and HLA DR4 (+1),
gave a total score of 17 points, indicating autoimmune
hepatitis (pre-treatment). We started to treat her for auto-
immune hepatitis with steroids. However, her platelet
count further decreased to 20,000/pL, despite treatment
with high-dose prednisolone therapy and she received
several platelet transfusions. One month after starting
steroid treatment, her blood examination showed Hb 7.6
g/dL, RBC 269x10'/uL, WBC 1,880/pL (neutrophils 3%),
platelet count 32,000/puL, ALT 210 U/L and AST 60 U/L
with blood transfusions. We performed a bone marrow
biopsy again but she had developed severe hypoplasia.
We finally diagnosed her with severe aplastic anemia
and treated her with immune suppressive therapy using
anti-thymoglobulin, cyclosporine, and steroids. However,
her hematological condition had not improved after the
end of immune suppressive therapy. She was treated
with hematological stem cell transplantation from her

HLA-matched sibling. After transplantation, her hemato-
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logical and hepatitis status returned to normal.

Materials and Methods

Immunohistochemistry

Paraffin-embedded tissue sections were treated with
the following antibodies, in accordance with the manu-
facturers’ instructions and using EnVision FLEX Visuali-
zation Systems & Reagents (DAKO, Agilent Technologies
Japan, Ltd., Tokyo, Japan): CD3 (DAKO); CD4 (Japan
Tanner Corp., Osaka, Japan); CD8 (DAKO), CD20
(Nichirei Bioscience Inc., Tokyo, Japan); and CD68
(DAKO). The bone marrow specimens were microscopi-
cally examined at 400 times magnification. In every
specimen three fields were randomly selected in the bone
marrow to count the positive cells, from which the mean
was taken for analysis. The percentage of positive cells
was calculated as the number of positive cell divided by
the total number of nuclear cells in the counted areas.
Data are expressed as mean + standard deviation (SD).
Differences between groups were compared using the
Mann-Whitney test. A P-value of <0.05 was considered

statistically significant.

Results
Histochemical examination of the pretreatment bone mar-
row specimens showed hypoplastic bone marrow with
an increased ratio of CD8-positive cells when compared
with a pretreatment bone marrow sample from a patient
with aplastic anemia in whom immunosuppressive ther-
apy was successful (Fig. 2b and Fig. 2h, Table). The ratio
of CD68-positive cells was also significantly higher in the
present case when compared to the case with successful
immunosuppressive therapy (Fig. 2c and Fig. 2i, Table).
In addition, CD8- and CD68-positive cells in the present
case remained high after immunosuppressive therapy
when compared to the case with successful immunosup-

pressive therapy (Fig. 2e, 2f, 2h and 2i, Table).

Discussion
Here, we reported on an 8-year-old girl with autoim-
mune hepatitis who was then diagnosed with severe
aplastic anemia and failed to return to a normal hemato-
logical status with immunosuppressive therapy. Recently,
Wang et al. reported that patients with hepatitis-
associated aplastic anemia (HAAA) had a higher CD8+
proportion along with an increased ratio of CD8+/CD4+
when compared to patients with non-HAAA'. They also
reported that patients with HAAA showed an early in-

fection rate and lower 2-year survival rate, indicating
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Fig. 2 CD4, CD8, and CD68 staining of the bone marrow (400x). 2a, CD4: present patient prior to immunosuppressive

treatment; 2b, CD8: present patient prior to immunosuppressive treatment; 2c, CD68: present patient prior to

immunosuppressive treatment; 2d, CD4: present patient after immunosuppressive treatment; 2e, CD8: present

patient after immunosuppressive treatment; 2f, CD68: present patient after immunosuppressive treatment; 2 g,
CD4: patient successfully treated by immunosuppressive therapy prior to immunosuppressive treatment; 2h,
CD8: patient successfully treated with immunosuppressive therapy prior to immunosuppressive treatment; 2i,

CD68: patient successfully treated with immunosuppressive therapy prior to immunosuppressive treatment.

that patients with HAAA have a more severe T cell im-
balance and a poorer prognosis than patients with non-
HAAA®. Our patient also showed increased expression of
CD8+ cells in her bone marrow when compared to a pa-
tient with non-HAAA who was successfully treated with
immunosuppressive therapy. These activated CD8+ lym-
phocytes could be cytotoxic to hematopoietic cells by in-
creasing interferon-y levels in the bone marrow”. The fail-
ure of immunosuppressive treatment in our patient
might therefore be related to the increased CD8+ lym-
phocytes.

In addition, we found an increased number of CD68+
cells in the bone marrow of our patient. CD68+ hepato-
cytes in patients with chronic hepatitis caused by hepati-
tis B virus showed Fas-L expression’ and the primary in-
volvement of Fas-L in hepatitis B is hepatocellular dam-
age’. Upregulation of Fas-L expression by the human im-

munodeficiency virus in human macrophages also medi-
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ates apoptosis of uninfected T-lymphocytes’. Because
CD68+ cells in the liver specimens did not show co-
expression of CD8, we considered that the CD68+ cells in
the bone marrow might not be the same lineage of
CD68+ hepatocytes.

It has been reported that CD68 influences macrophage
functions, and macrophages that exhibited strong CD68
expression enhanced the motility of human hepatocellu-
lar carcinoma cells’. In addition, CD68 might be a key
receptor-like protein in the signal transduction pathway
to regulate variable immune functions of macrophages
and be deeply involved in the activation pathways for
inflammatory cytokines. These results strongly suggest
that CD68 is an important receptor-like glycoprotein in
macrophages to regulate their immune function’. Al-
though there have been no studies describing the role of
CD68+ cells in the bone marrow of patients with aplastic

anemia, increased CD68+ cells in the bone marrow in our
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Table Ratio of positive cells by immunostaining in the bone marrow

Our patient before immunosuppressive therapy
Our patient after immunosuppressive therapy

A patient with aplastic anemia before immunosuppressive therapy

CD4 CD8 CD68
0.16+/ —0.10 0.44+/-0.10 0.30+/ —0.03
0.14+/ —0.06 0.37+/ —0.09 0.20+/ —0.01*

0.26+/ — 0.02 0.14+/ —0.027% * * 0.06+/ —0.02% *. #

& %k %k ok

*: before vs. after: p<0.02
**: before vs. control: p<0.001
* % *: before vs. control: p<0.03
* %% % after vs. control: p<0.04
#: after vs. control: p<0.02

The bone marrow specimens were microscopically examined at 400 times magnification. In every specimen three fields were ran-

domly selected in the bone marrow to count the positive cells, from which the mean was taken for analysis. The percentage of

positive cells was calculated as the number of positive cell divided by the total number of nuclear cells in the counted areas. Data

are expressed as mean+standard deviation (SD). Differences between groups were compared using the Mann-Whitney test. A P-

value of <0.05 was considered statistically significant.

patient may cause more severe damage to hematopoietic
stem cells.

In conclusion, we reported a case of severe aplastic
anemia with increased numbers of CD8+ and CD68+
cells in an 8-year-old girl previously diagnosed with
autoimmune hepatitis. These increased numbers of lym-
phocytes and macrophages might have caused more se-
vere damage to hematopoietic stem cells, refractory to

immunosuppressive treatment.
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